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Basic to the design of any muon shielding are the 

calculations of the energy loss rate (dE/dx) and total range 

for muons of different energies. A Fortran program NALMURG 

has been written which calculates dE/dx and the total range 

of muons in various elements, mixtures and compounds of 

interest for energies of 10 MeV to 500 GeV. The program is a 

modification of one originally written at O.R.N.L. 

The energy loss rate is calculated including collision 

losses corrected for the density effect, pair production, 

bremsstrahlung, and nuclear interactions. (l-3) The range is 

calculated by numerical integration of the energy loss rate 

from a threshold energy (10 MeV) to the energy of interest 
(4) and addition of the range of the threshold energy. Multiple 

Coulomb scattering and straggling corrections are neglected. 

All formulae and constants are given in the references cited. 

Details of the calculation will appear in a future FN report. 

Enclosed in this report are the results for various 

shielding materials. Tables la-c give the results for iron. 
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Tables 2a-c give the results for iron when collision losses 

alone are considered in calculating the range. Tables 3a-c 

give the results for lead. Tables 4a-c give the results for 

uranium. Tables 5a-c give the results for NAL soil as defined 

in TM-168(5), including only those elements with a fractional 

weight greater than l%, with a nominal density of 2.0 gm/cm2. 

The density is a function of the effort made in compacting 

the soil and a reasonable range is 1.7 to 2.1. Tables 6a-c 

give the results for NAL heavy concrete with a density of 

4.0 gm/cm3. 

The format in which each table is printed is as follows: 

The first line states that it is a muon dE/dx and range table. 

The second line gives the fractional weights of each element 

in the substance under consideration. The third line gives 

the inverse of the radiation length for the substance under 

consideration. The next three lines consist of labels for 

the columns of the table proper. The first column gives the 

energy of the muon in GeV; the second the momentum in GeV/c; 

the third the energy loss rate (dE/dx) in MeV/gm/cm2. The 

next three columns give the total range of that muon in units 

of gm/cm2, cm, and ft. The last four columns give the partial 

dE/dx's for collision losses, pair production, bremsstrahlung, 

and nuclear interactions in MeV/gm/cm2. 

Also included for ease of comparison between various 

shielding materials are two figures. Figure 1 shows the 



energy loss rate (dE/dx) of muons in soil, heavy concrete, 

iron, lead and uranium. Figure 2 shows the range of muons 

in soil, heavy concrete, iron, lead and uranium. 

ACKNOWLEDGEMENTS 

I am very grateful to R. G. Alsmiller, Jr. and 

J. Barish of O.R.N.L. for providing the basic computer pro- 

grams for these calculations and many useful discussions. 

I would also like to acknowledge many useful discussions 

with M. Awschalom of N.A.L. 

REFERENCES 

1. R. M. Sternheimer, Phys Rev 88, 851 (1952); 103, 511 (1956); - -- 
115, 137 (1959); 124, 2051 (1961); 145, 245 (1966); 

164, 349 (1967). 

2. P. J. Hayman, N. S. Palmer and A. WC Wolfendale, Proc 

Roy Sot, A 275, 391 (1963). 

3. P. M. Joseph, Nucl Inst and Meth, 75, 13 (1969); also - 

private communication to M. Awschalom on July 8, 1969 

extending work to 500 GeV. 

4. W. H. Barkas and M. J. Berger, Tables of Energy Losses 

and Ranges of Heavy Charged Particles, NASA SP-3013 (1964). 

5. M. Awschalom, T. Borak and P. Gollon, Chemical Composition 

of Some Common Shielding Materials, NAL TM-168 (May 2, 1969). 



TM-229 
Table la: &ron., 10 Meb2.2 GeV 

E P 

WEYI 
a .lOOE-01 
o.zori+01 
0.3WE-01 
0.4&?E-01 
o.socE-ti 1 
0*6OOE-0 1 
0.7ooE-01 

rCEv/Cn 
‘o.C7Of-31 
o.b*oE-Cl 
3.WSlE-01 
O.i:OE 00 
U.iICE 3~ 
ci.lZSf :‘G 
0.14QE 00 
0.153f 00 
ti.lCSE 00 
O.l?6tc 03 
o.!asE fJU 
0.199E “.o 
G.JllE 90 
~.ZZLE 30 
Q.L33F cl.8 
G.t44E 70 
I~i55.E CO 
v. 265E “0 
Q.276E 00 

.U.187E oL: 
?.3.~8E 00 
0.329E 33 
3.35ut !‘U 
0. 37lE 00 
o.392E 00 
C.Cld,: 00 
u.433E Ol! 
0.45JE oli 
O.CIZE ?C 
0.494E L‘L’ 
g.>lSE DO 
0.535E 00 
?.55bE 00 
b.57bE 00 
5.5L6E oc 
0.647i “0 
ti.698E L’il 
L. 748E @O 
c. 799E co 
O.MPE i.0 
&.09X ‘30 
b.YSUF. Nl 
0.1 .JE ‘JI 
O.i,jSE 01 
O.lly’F. 01 
0.123E 31 
L-I ICE Cl 
U.14;t Cl 
C.lS’.E Cl 
'1.160E '!I 
0. ‘72E ‘!I 
0.1SOE 01 
O.lP@L 01 
d.r7LE ?I 
G.LlOE 01 
U.C3UE 01 

AIDX-TO7 fta NfiE DElOX-FIR1 IAL 
,nE”rGn,cnso,“7f3-~~~; ----------- --e-w ----- -- Lf3LLiSlOU PPlR PXOD BltEI(ElWU 

(Crl3 IlLL 1N +lEVfGS!lLMSPl 
0. c 0.0 

C .ICZE - 01 
C.PDoE-01 
C.l@Of 00 
C.ILCE 00 
O.lZCf 00 
0.13CE a; 
0.14Of 00 
O.lSOf 00 
C.16Ly 00 
O.LICE ?O 
0.18CE II0 
0.190E 00 
o.covE on 
C.?ZoE 00 
G.llOC 00 
0.263E ho 
O..?UOE 00 
0.3QSti no 
9.32UE co 
C.j4CE 30 
O.JL’CE 00 
3.38CE 00 
O.LO~?C h 
C.429E 00 
0.44CE CO 
C.460E OG 
0.46OE ‘J!J 
0.50OE 00 
0.55OE GO 
r*.bf?s 01; 
C.CSfJE 00 
c.7o”E cl? 
0.75GE ‘)(I 
O.BOi?E or, 
0~850E O’! 
L .9O@E cc 
O.i5:‘E 00 
C. 1;~: E 01 
G.llN 01 
O.lZCE G’ 
C.I3GE 01 
0.14CE 01 
‘J.lSGE 01 
O.lbOE 01 
0.17OE 01 
Z.lWE 01 
S.lYrt 01 
O.ZO?E 01 
il.ZZD~ 01 

3.SS6E Ql 
0.344f 01 
0.269E 01 
0.23lE 01 
O.LME 01 
3.193t 01 
0.182E 01 
0.174E 01 
0.169E 01 
0.164E Dl 
O.lilE Cl 
C. 1SSE 01 
S. 156E GA 
3.154E 01 
0.153E 01 
O.lSLE 01 
Q.lSlE 01 
C.lSrlE 01 
0.15SF 01 
0.149E Ci 
0.149E cl 
0.148E 01 
0. 148E Gl 
0.148s Ul 
3-14&E 01 
G.148t PI 
0.148E 01 
0.149E 01 
C. 149E 01 
3.149E 01 
0.15UE 01 
O.iSOE Cl 
c.15:t 51 
r-lslf 01 
G.lSlE 01 
0.152f Gl 
u.lS4E 51 
0.154E~G1 
C.lSSE 01 
Z.l%E 01 

0.157E 01 
0.15JE 01 
.?.159L 01 
0. 163E 2: 
0.161E 01 
O.lbZE 01 
0.163f 0'1 
0.164E 01 
Q. lbbf 01 
0.167E 01 
s.168E 01 
0.169E 01 
a-17tiE (il 
0-17GE 01 
C:l7lE ?l 
“.173E 01 

C.103f Ll 
G. 34lf Ji 
0.61% “1 
Q.llxif ‘)2 
0.1547x .:I 
‘J.ZGIE 02 
0. SITE 22 
0.313E cm2 
G.37ZE 02 
?.432E 02 
?.493E 02 
0. 556E ~2 
j.bZOE ,. 2 

n.66f.E tz 
:I. 749E i,Z 
G.815E :.2 
O.881E c2 
i’. 9416 0 2 
O.inlE 33 
Q.lU8i 43 

.G. !22E 03 
0. i35E c3 
0. 149.E .3 
0.162E c3 
0.17bE ~3 
0. i89E 03 
O.ZU3E 03 
G.Ll6E c3 
G. Zd9E G3 
0. 243E -1 
‘,.256E 1;3 
:!. 2t9E ~3 
I’.‘Le3E ;3 
O..256E “3 
G. 3c9E 03 
O.342E c3 
?.JSSE ~13 
fI.407E i:3 
3.44ot CP 
0.472E :3 
0. 5(;4E 23 
G.53SE 23 
0. 567E ;3 
O..S%E 3 
3. b29E 13 
0.b91E u3 
?.753E -3 
C.814E 1J3 
C. 874E :3 
0.935E $13 
O..954E ~ 3 
0.105E ‘~4 
O.lllE L4 
‘3.117E L4 
6. lL3E ~4 
0.135E “4 

1.131E “C 
3.434E 07 
“.857E f;’ 
0.137E 01 
‘l.195E ?I 
C-259* '.l 
c-3.272 51 
C.398E 01 
O.LZZE Cl 
C.54')E Cl 
~-627~ 91 
J.l”bE Cl. 
?.787E "1 
3.869c Cl 
1.9SZE 01 
o.u4t 3: 
0.112E 32 
O.lZ'Jf 32 
2.129E 02 
0.137E '?2 
!?.154E “2 
6.172E CL 
3.189E c2 
:.c;‘~E 02 
-.223E I.2 
‘J.ZICC 02 
0.257E rs 
C.274E 3i 
?.291E 02 
“.3”8E 02 
G.325E ~12 
!‘.342E ^2 
c.3t.se ?2 
:.~76E 02 
0.3S3E :2 
1!.435E r2 
:.4?6E 52 
:?.SlRE c2 
“,.5WE CZ 
‘.59PE ?2 
- .b4? i- !:I 
C.68CE “2 
0.72OE I2 
“.763E “2 
C.830E 02 
‘?.878E C2 
0.957E 32 
(1. 1.. 3E ': 3 
n.lllE '?3 
?.l:PE 03 
P.12bE “3 
3.134E “3 
2.14lE e3, 
,‘.149E 33 
7.15bE Q3 
:.171E 03 

U.C29F-32 
0. 142E- 01 
O.ZIlE-?s 
U.451A -!) 1 
U.CClE-C& 
').BSQE-31 
O.lC7f QL 
0.13LE 0~ 
0.15s uo 
0. l&E Oii 
O.ZQCE Od 
0. 23ZE OU 
a. 2551E Gv 
fJ.ZER 00 
0.312f 00 
0.34GE 00 
L1.367E .::i 
c:. 39!if 0 0 
0.423f ,I0 
D.JSlE 00 
O.SOJE O(r 
C. 563L 00 
0. 619~5 Oti 
U.675E ‘Ii, 
0. 732E 36 
0. 788E 91; 
1’.844E 0” 
0.9OCIE “0 
0.95bE 30 
0. 1ClE :I 
U.107E “1 
0. 112E ‘? 1 
O.llUE 31 
c. 123c 71 
f:.129E 01 
5.143E 01 
i).l%E -1 
O.l?N 01 
0. 183E ? 1 
0.1s7t Pl 
U.ZlUE ?I 
U.223E "1 
3. 236li .,I 
U. 249E 01 
0.262E 51 
3.288E 'I1 
0.314E 71 
0.339E '21 
c.36k.f 01 
J. 39JE 01 
0. 415E 811 
U.439E ?I 
0.4bCE -1 
0.4a9f P,I 
0.513c 31 
U.SblE Cl 

u.5SbE GA 
0.344E 01 
lJ.26M 01 
O.231E 41 
:,.Zc?rE 01 
0.193f 01 
o.iszf 03 
0.174f 01 
C.169E 03 
0.164E 01 
C.lblE 01 
3.151E 01 
Q.156E 01 
0.154E 01 
0.153E 01 
J.lSZE 01 
U.lSlf 01 
~.?SCE 01 
U.lSCf Ol 
0.1495 01 
0.148E Of 
0.lir8E 03 
o.lrsE 01 
d.lCaE 01 
0.148E 01 
0 .148E 01 
:,.lUIE 01 
0.149E 01 
u.149E 01 
d.149E 01 
fJ.15Oc 01 
O.lSOE 01 
0.15lE 01 
3.15lE 01 
d.lSlE 01 
d.lSZE 01 
ll.153E 01 
O.lSsE 01 
0.155E 01 
0.136E 01 
0.157E Cl 
J.15.9E 01 
O.lSYE 01 
O.lbUE 01 
d.lbOE 01 
U.lbLE 01 
!.lb3E 01 

L .l b4E 01 
O.lbSE Ul 
0.167E 01 
0.16llE 01 
.J.l68E Jl 
u.lb96 01 
O.lIOE cl 
i;.17lE 01 
0.17LE 01 

0. 5 
0. Q 
0 -37 
0.0 
a. J 
0.0 
0.0 
0.3 
0.0 
0. ‘3 
0.0 

8:: 
0.3 
0.0 
0.9 
0.0 
0.0 

.o.o 
0. c 
0.0 
0.0 
0.0 
0 .u 
0.0 
D-0 
0.0 
0. Cl 
0. L’ 
0.0 
0. I, 
0. c 
0.0 
0.0 
0-u 
0.3 
0. > 
0.0 
0.0 
0.0 
G-0 
0.0 
0. ‘2 
0. 0 
0 -0 
0 -0 
0.0 
0. d 
0. J 
0. J 

0.0 
1.0 
0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
c-0 
0.0 
0.13EI f-06 
0.3 lZE-05 
0.749E-05 
O.l69E-04 
O.Z43f-04 
0.367E-04 
O.C?BE-04 
^.594E-Q4 
0.715E-04 
0.84lE-04 
O.PfZE-04 
O.lllE-03 
G.lZSE-03 
O.l39E-03 
O.l54E-03 
O.l69E-03 
O.l84E-03 
u.ZOGE-03 
@.LClE-03 
0.283E-03 
0.328 E-03 
0.373E-03 
O.CZOE-03 
“.469E-03 
C.S19E-03 
0.569 E-03 
0.621E-03 
0.6 74 E-03 
O.7@3E-03 
O.WbE-03 
?.lOlE-02 
C.l1’3E-32 
0. lZSE-CZ 
U.l35E-02 

0.976E-15 ?.lSGE-02 
0.92OE-J4 0.:63E-02 
O.l91f-u3 0.176E-02 
3.295E-03 O.l9OP-02 
0.517E-J3 O.L17E-02 

NllC LEAR 

0.34 SE-04 
0.52 SE-04 
0.64 IE-04 
0.73 7E-04 
0.81 TE-04 
0.888E-04 
v-95 ZE-04 
O.lClE-03 
O.l07E-I33 
O.llZE-O3 
O.lllE-03 
0.12 ZE-03 
O.l27E-C3 
O.l32E-03 
O.l3bE-03 
O.ldiC-03 
O.l45E-03 
0.149E-U3 
O.l53E-33 
0.157E-03 
O.lbSE-03 
O.l73E-03 
0.18 lE-03 
0.18 8E-03 
lJ.l95E-03 
O.ZOZE-03 
0.209E-03 
0.21&E-O 3 
0.22 3E-0 3 
0.230E-03 
0.23bE-03 
0.24 3E-03 
0.249E-03 
0 -25 6E-03 
0.26 X-03 
U.27UE-03 
0,.294L-03 
0.309c-a 3 
0.32 CE- 0 3 
0.339E-03 
0.35 4E-03 
0.36 8E-03 
0.383E-03 
0.397E-03 
0.41 lE-03 
O.SCOk-03 
0.468E-03 
O.C9bE-03 
0.52 3E-0 3 
0.55 s-03 
O.S78E-03 
0.6C5E-03 
0.63 ZE-03 
0.659E-03 
0.686L-0 3 
0.739L-03 
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Table lb: Iron, 2.4 GeV-85.0 GeV 

lCEU1 
;*;:a; ",; 

0:28X 01 
C.3CCE Cl 
0.32CE Ol 
0.34CE Cl 
c.34ot 01 
0.38CE Cl 
0.4OCf 91 
0.42CE 01 
0.4405 
a- 
0.489E 01 
C.50CE Cl 
0.550E c 1 
0.6PcE Cl 
0.6.5ct 01 
0.7COC 01 
0.75CE 01 
0.8COt 01 
0.8536 Cl 
0.9CCE Cl 
0.95ot 01 
C.lOrE ‘)2 
C.llM 32 
O.lZ.'E 02 
C.ll’JE 02 
0.14OE C2 
0.15ct 02 
C.16WE F.? 
O.l?!‘E 02 
O.l.SCE C2 
0.193E 02 
0.2CCE 02 
C.ZZP+i ‘2 
c.z*CE 22 
0.26”E CL 
C.ZW’E 02 
C 3C:JE C2 
0:32OE 02 
0.34PE 02 
0.3COE 02 
0.38CE 02 
C.4CCE 3 2 
C.42CE 02 
C.44PE 02 
‘).4CCf C2 
C.4JJCE 02 
0.5OCE P2 
0.550t 32 
C.63CE s2 
C..65CE ?2 
0.703E 02 
C.750E 32 
C.8OCf 32 
C.85CE 32 

P 

LeEYIC) 
O*Z!BUE ?I 
0.27GE r1 
0.29oE Pl 
0.3ta 01 
0.33M n1 
C.35DE Cl 
C.3 73E ‘!l 
0.39DE L-1 
0.41OE ?l 
C.43DE 01 
Y.bUE 31 
U.4?'JE r-1 
G .4V3E 01 
Z.5ldf Cl 
3.56OE 31 
Il.b;LiE Ll 
0.6CtiE Cl 
0.71~E 01 
0. fttE Cl 
o.e:os 31 
IJ.W6oE ?l 
C.Yliif ci 
O.%lf 01 
G.l'.lE ?2 
U.!llE 32 
0.12lE 02 
0.13lf "2 
0. 14 1E “2 
U.I 51E ?2 
3. I61E 02 
0. 171E ,‘2 
C.lUlE !?2 
0.191f 02 
C.>?lE 32 
ti.;ClE CL 
U.>CIE 02 
C.26lE I32 
C.L&llE ,'2 
il.3 1E "2 
J.3ClE 91 
C.s4iE CZ 
0. l6lE CL 
C.jblE CC 
u.4ilE CL 
U.42lE CL 
L441E 02 
0.46lE C2 
U.L8lE "2 
4.5's 02 
O.>SlE 02 
C.6,:lE P2 
0.651E 02 
0. 7i:iE O.! 
d.filE 02 
0.8'JlE 02 
C.851E p2 

L.174E 01 
O.l?Sf Cl 
O.l?TE oi 
0.1?8-E Cl 
0.1.79E '31 
0.18GE 01 
C.lSlE Cl 
C.lBlE 01 
0. 162E Ci 
c. 183E 01 
C.184E .JI 
0.184E 01 
O.l~SE 01 
O.lBbE 01 
O.lA7E ~‘1 
C. ISBE 01 
0.1906 01 
D.19lf Cl 
0.192f t+l 
C.lOff 01 
C. 194E 01 
0.195E bl 
0.19bE ril 
0.19TE Ul 
0. 198E ~1 
0.23Cf 01 
C.ZUlE Ci 
0. 2D2E 01 
0.2C4E ,,I 
‘J. 2:5E .?l 
‘;.ZCbE Ul 
0.2CTE 01 
0.238E Ul 
0.2 l!JE 01 
0.212E I,I 
C.214E :I 
0.21bf :nl 
C. 218E Ul 
G.219E :I 
0.22UE ul 
‘J. 22 2E I!; 
0.224E ul 
0.22% 'Jl 
0.2EIE irl 
0.228E Cl 
0.23JE Cl' 
f.ZllE ‘II 
L.233E 01 
C.234E "1 
0.23BE i:l 
0.242E 01 
0.245E 01 
0.219E Cl 
@.LSLE Gl 
0.256E :'I 
0.259E Jl 

0. 14.6E -4 
0.15&E d4 
O.ib9f 04 
0.18CE ~4 
C. 192E .4 
C.Z,3E .4 
C.214E ti4 
0.2ZSE zJ4 
3.236E 34 
0. 247E -4 
“3. 258f il 
?.L6+E 24 
0.279E U4 
C.c!SCE 04 
P. 311E -,4 
0. 344E :,I 
C.37CE i4 
0.356E i4 
U.422f C4 
0.448E %I4 
?. 474E ~4 
0. WOE UC 
0.526E .4 
0.55lE :,4 
C.6rrZE (i4 
‘J.652f 34 
0. 7: 2E 1’4 
C.TSlE 14 
Q. UJlE ~4 
p. 85JcE !;4 
3.858E *r4 
9.9476 I. 4 
O.9V5E 14 
0.1:.4E 1.5 
".114E ~5 
3.lLlE 05 
'!. 13.x >: 5 
D.142f .S 
CJ. 15lf 'J5 
0. l6CE “5 
0. 169E . 5 
0.178E “5 II 
C.187E u5 
9. 156E :~5 
F.LdSE ~5 
r. 213E u 5 
0. L22E ~5 
2. 23lE “5 
0.239E ..5 
C.16CE ..5 
0.2UlE US 
“.3iJ2E c:5 
0. 322E -5 
0.342E .5 
0.362E L5 
n.381E cs 

1.186E 03 
C.ZCCE 03 
C.215E ?J 
0.229E 03 
0.243E 03 
C.25.8E 03 
C.272E 03 
0.28&E ‘;3 
0.3:32 c3 
0. 31,4f “3 
C.3ZN ?3 
C.341E ($3 
o.355E 23 
C.MBE 03 
C.4::3E C3 
0.43.7E Cl 
C.47CE C3 
O.S>lE ‘J3 
C.537E 53 
3.571’E OS 
G.6335 03 
‘1.63% 33 
7.668E ?3 
0.7x2 I:3 
C.765f ’ 3 
O.(IZBE ?3 
C.892t ‘:3 
0.955E C3 
fl.l’ZE “b 
‘).1.8f ?4 
!).114E PC 
C.lZ’?E CC 
?.126E 34 
3.132E 04 
3.145E ‘24 
c 156E ‘:4 . 
0.168E ‘4 
‘I. 1A’:E CC 
?.IPZE “4 
:‘.dCPE 1.4 
“.LlSE 114 
“.22bE C4 
‘i.237E CC 
o.249t ti4 
C.LGirE 54 
0.271E -4 
*’ . LAZE :‘4 
: .293E ‘)4 
?.3(‘4E % 
C.33lE r4 
C.357E ,4 
C.383E ‘4 
‘:.*P9E 04 
C.434E !:4 
‘).459E r4 
C.484E ‘4 

0.'~c9f Cl 
0.657f 01 
0.7CY T'l 
0. T52f Cl 
0.398E Cl 
C.BCsL 01 
C.UPiE 'I1 
C.937f Cl 
L’. 983E fil 
3:1C3E 32 
O.'lCN ::2 
0.112E UL 
rJ.ll+d CL 
C. 121E C2 
0. 132f C2 
0. 143E 0 2 
0.1-E 02 
C.16SE 02 
0.176E I;2 
0.187E JL 
C.lSUE ,2 
O.ZC&L ‘~2 
0.219E !‘L 
O.LIJE CL 
1.25lf CL 
0. 272E C2 
0. 293E D2 
(1. 313E ,32 
0.334E “L 
C.354E ?2 
0.374E 02 
0. 395E 32 
0;41SE :L 
4.43x 02 
0.474f 22 
J.513k ')L 
i.552E C2 
J. 5FlE CL 
-I. 629E 02 
u.b6lE n2 
O.‘TC5F 12 
J. ?42E :2 
u. 779E 72 
C.816E 12 
L1.853E “2 
L. 889E 02 
U.92k.E CL 
C’.961E ‘IL 
U.997E 32 
0.109E ‘-1 
C.117E 13 
0. 12bE 13 
0.134E C3 
C.143E “3 
O.lSlE mm3 
C. 159E (‘3 

DEIDJI-PAR~IAL 
cow e.fuIl PI18 PUUD suE*s1*4L 

(ALL IW REY#Gfi/C1ISP# 
0. IS6E-33 
G.lr)lf-dt 

3.174E Gl 
C.175E $1 
3.176E 01 
0 .I 77E 01 
J.178E “1 
C.17Yf .l 
b.18OE 01 
O.l~lf 01 
;. ME. “,; 
‘. 

iJ.183E 01 
U.183E bl 
rJ.184E 01 
G.l%*E 01 
J.lBaE 31 
O.lWE 08 
0 .lME 01 
0.189E 01 
3.19lJE 31 
d. 19DE 01. 
O.l91E’C1 
0.192E 01 
b.193E 01 
d.lYJE Cl 
U.194E Cl 
C.195E 01 
G.lPtE 01 
0.197E ul 
b.198E 01 
G.198E C.1 
LJ. 199E 01 
.,.ZDliE Ci 
;.ZOCE Cl 
i..ZClE ul 
0.2~2t al 
” .203E (11 
;.203E Cl 

0.128f-02 
O.lSbf-02 
'J.u!s-02 
3.2 LIE-C2 
C.24 rEf-.2 
0.2B CE-CL 
C.313f-02 
0. #BE-02 
p. 3U 3E-‘j2 
0+19E-;2 
0.456E-ci2 
0.494f-02 
C.S916(r2 
@.b93E-02 
0.79%~u2 
O.PCIE-02 
0.10 ZE-ql 
0.113GCl 
C.L?SE-Jl 
U.llfE-Ul 
C.llOE-,.I 
C.162E-21 
O.l88E-L 1 
0.215E-Cl 
3. 24 2E-01 
0.27 Of-u 1 

*. 2UCE r)l 
i . 205E L-1 
0.2csE C'l 
:;.206E VI 
L.206: Cl 
L..z07t 01 
j.ZC?E 01 
J.Z(r8E Cl 
U.Z(rUE cl 
>.ZDBE 01 

0.299E-Cl 
0.329E-01 
0.359E-ul 
0 389E-“1 . ” 
C.42OE-dl 
0.452E-$1 
‘!.516E-.l 
U.5UZE-‘;l 
‘I.65 CE-irl 
0.72 lE- 0‘1 
C.716E-71 
U.771E-~1 
O.:ZIE-01 
0.69 ZE-21 
O.Y38E-OI 
0.9’5E-ti 1 
0 . 105E CC 
0.11 1E CO 
:,.116E 00 

-. 209E 31 
k.209E Cl 
U.21DE 01 
u.211E Cl 
U.ZllE CA 
0.212E r,l 
t1.213E 01 
_ .2 13E Cl 
C.214E :I 

0. 12 2E ~‘3 
0.128E llc 
U.142E ~0 
0.157E u0 
U.171E C;I 
C.186E 00 
O.LDlE UO 
C.215E UC 
C.23CE LO 

C. ZCSE-02 
0.2 74E-C2 
3.3 b3E-02 
k.333E-02 
C.J43f-02 
0.394E-C2 
‘.42SE-02 
0.457E-02 
0.489E-02 
0.52 ZE-C2 
?. SHE-02 
5.568E-02 
0.622E-02 
0.656E-CZ 
0.7422-02 
‘1.1(3OE-“2 
‘j.PZOE-C2 
C.lOlE-01 
O.llOE-Cl 
O.lZOE-Cl 
7.129E-01 
C.l39E-Cl 
c .149f-01 
:.159E-01 
?.1?9E-Cl 
b. 199E-Cl 
C. 223E-‘31 
c.241 E-01 
C.262E-Cl 
0. LA3!hJl 
P1.3:SE-‘?l 
?.327E-01 
‘:. 349E-01 
‘.372E-Cl 
^.4 17E-Cl 
‘..464E-01 
3.511t-;1 
C.S58E-!‘l 
:‘. 6(‘6E-01 
>. 655E-Cl 
0.704E-Cl 

.753E-01 
0.803E-01 
7.854E-01 
3,9’4E-01 
7.956E-Cl 
'Ll2lE PC 
‘,.136E UC 
CI.lllE 0:: 
P.124E CO 
C.138E 00 
0.151E 30 
‘?.165E 07 
“.179E 00 
0.193f co 
C.lC’lE 00 

UUCLEIR 

0.79.x-03 
0.84 4E-03 
0.89 n-03 
0.949E-03 
O.ll‘OE-!I2 
O.lcSE-02 
O.lIOE-@2 
O.lI6E-02 
J. 12 IE-0 2 
C.l26E-02 
0.13 IE-CL 
0.134E-02 
O.lClE-02 
C.l46E-02 
J.l59E-0 2 
O.l72E-02 
3.185E-02 
Ii.19 7E-02 
0.21 CE-02 
3.22 2E-02 
0.235f-02 
0.24 8E-C2 
0.260E-C2 
0.273E-02 
0.298E-02 
0.32 JE-02 
0.34&E-02 
0.37 3E-02 
C.398E-CL 
lJ.42 If -0 2 
U.448t-02 
iJ.C73E-02 
D.C98E-P2 
0.52 3E-G2 
0.572E-CL 
0.622E-02 
11.6 7 ZE-0 2 
0.72 ZE-02 
3.77 lE-02 
0.82 IE-02 
0.87 lE-02 
0.92OE-02 
C.970E-02 
O.lOZE-Cl 
O.lC'IE-01 
C.llZE-Cl 
v.l17f-Cl 
O.lZZE-‘J4 
0.12 7E-01 
O.l39E-01 
O.lSZE-Dl 
D.l64E-0 1 
O.l74E-Cl 
O.l89E-Cl 
0.2015-01. 
0.213E-0'1 



TM-229 
1111.11 
rLdll.12 

Table J.Lc: Iron, 90 GeV-500 GeV 

E 

tGEuB 
c.9oa 32 
0.95Qf 32 
O.l@Sf 03 
O.bWf 03 
o.llof 03 
0.115E 03 
0.12af 33 
0.12% 03 
0.13GE 03 
0.135E 03 
0.14OL 03 
0.145t M 
0.15oE 03 
O.lMt 03 
O.lb%E 03 

.o. l65E 03 
Q.l’lOE 03 
0.17K 03 
C.18M 03 
O.tE%SC E;3 
0.19Cf 03 
0.195E 03 
0.2WE 03 
0.21oE a3 
0.22PE 03 
C.230E C3 
0.24OE 03 
0.25OE 03 
0.2b~E 03 
O..??VE 93 
C.28CE 33 
0.29CE 03 
0.30cE 03 
0.3lOE 03 
0.320f c-3 
c*33cc 03 
C.34PE ci3 
0.35CE 03 
@ .3bOf @3 
0.37oE 03 
O.SBCE 03 
0.391E 03 
3.4OOf 03 
0.41OE 03 
O.C?OE il3 
0.43% 33 
c.41nt “3 
0.4S(‘E :-3 
0.469E c3 
0.470E 03 
O.CIIOE 03 
0.49OE a3 
C.5OOE 03 

P 

a Eftm J 
ll.P:&E 02 
6.9~lh w 
0.13LI 93 
0.17.sE a3 
O.IlSE. 63 
0.115E 09 
Li.l.?SC 03 
0.. I.? 5E 03 
0. IjOE 03 
0.13R 93 
O.ASuE 173 
O.ICsE 03 
3.15;E 03 
3.155E c3 
0.16GE 03 
O.f&5E 03 
G. IiN 03 
0. LZSE a3 
c . 1u.x 03 
o.ICiE 03 
kl$OE 03 
O.LP5E 03 
U.Z.GE c3 
O.Cl!x fJ3 
C.22OE 03 
O.C3k-$ F3 
F..!CJE C3 
0.2SUE 03 
0.26BE 03 
O.ZIL;E 03 
U.C8Lf 03 
iLLliE 93 
0.3:&E c3 
G. 31iE 03 
G.3Zr’f 03 
d.jJ,.E “3 
*; . j c \ E 0 3 
rr.35OE C3 
U..NUE 03 
ii.37:IE 03 
~.31aE 03 
(?.39lit “3 
G.L GE “3 
L*AuE ‘3 
u.OLOE 03 
0.63OE 03 
LI.44:$ p3 
u.+Lt “3 
O.+b?E :.3 
i,.+?OE 33 
0. 48Pf 33 
(1.490E “J 
0.5.xc ‘)3 

osloa-Tar ItrNsE 

t MEUl'CllJ CnSQl 
-ev----.----- ""-iGT.~ .--w-m -*-e-d- 

t ~WCN~O I ifTl 
‘J.lb3f Ul 
G. 2bdE i)l 
LZ7OE oi 

0.2’13E Oi 
O.ZPFf 01 
o.zs(rc Ul 
6.28CE Ul 
0.287E 01 
t29c,f 01 
C.294E 01 
0.29TE 01 
0.30ah 01 
O.l’JCf 01 
O.lclBE 01 
C.31lE ')I 
C.314E 01 
0.318E 01 
0.3L1.f CL 
0,3LSE (II 
0.326E ul 
2.332s 21 
L335E 31 
C.339f bl 
0.34SE GI 
0.352-f 01 
0.359f 01 
0.366E 01 
0.373f 01 
O.WCE GI 
0.387E 31 
0.394E bl 
c.401f 01 
c.bU8E 61 
0.415E 01 
~J.SCLE cil 
0.429f 01 
c!.43CE ‘31 
i.443E CI 
0.450E ,+I 
0.457E 91 
0.464f il 
0.471E 01 
C.478E 01 
‘1.48St 21 
(r.492E 0; 
(i.499E 01 
O.S:‘bE i:l 
0.513E "1 
I‘.IZ.:E 01 
L528E oi 
0.535E 01 
0.54ZE (il 
U.ScPE 01 

C.4c3E ti5 
U.419f 65 
0.438f 05 
0.456f L5 
3.474f JS 
0.492E US 
“.51’3E is 
I!. SL7f us 
0.54sE 55 
0.562f 25 
O.S?9E L5 
0.596E :. 5 
,i. bl2f C5 
U.62Sf us 
G.645E LS 
0.661-E d5 
C.b76f -5 
5.692E i5 
0. 7~8E ~‘5 
Y.7L3E US 
0.7ME D5 
0.753t :.s 
:.71$8E . . 5 
c. 737f 15 
?.8(6f .5 
:.8!i4f ~5 
0. 8el.E :5 
0.9':9f is 
0.9355 d5 
0.9tlE ~5 
-. 987E 5 
C. 1;lE ,6 
O.I.;LE 16 
O.liat b 
‘i.lXE .6 
P.lllE .b 
)- . 1 I 3 E :M’ 6 
3. 115E 1.6 
3.118E -6 
S.IZCE ,6 
“. 122E ,b 
C.124E !:6 
C. LL6E .6 
r. IZ8E 6 
O.lJCE .6 
0.132E 6 
‘.134E 6.6 

‘.&Jbf ~6 
3. 138E .#b 
0. 14OE _ b 
0.142E 36 
‘I.144f ~6 
r).lSbE .b 

0.508f 04 
0.532C “4 
3.55eE Cl 
C.583E n* 
0.6flE :‘I 
C1.625.E 4 
P.6,ME Y4 
0.670E C4 
17.692E 34 
‘J.7lCE 04 
C.736E 04 
!;.757E !I4 
3.778L LC 
0.799E r4 
C,.IIlPE C’4 
n..839E CC 
‘).859f “4 
?.879E G4 
?.899E 04 
0.918E Cb 
0.938E .4 
n-95?* “4 
,‘.9765 “4 
O.lClE C5 
3.1 35E ‘X 
0.138E ‘,5 
‘I.,llZE 65 
0.115E ‘5 
3.11Yf !‘5 
F . 12 2 E 1‘ 5 
fi.125t "5 
O.lZPE r5 
?.132E ;5 
C . I 3 5 E ,:I 5 
0.138E n5 
$.1'4iE ~5 
0.144t 5 
‘!. 147E ’ 5 
C.lSfiE :5 
kO.I52t “b 
(!.155t '5 
C.IS%E ‘5 
‘: . 16:!E T’S 
?.153E ZS 
D.lbLE 45 
O.lb8E 05 
0.171t “5 
‘i.173E “5 
0.176E ‘5 
3.178f 05 
?.181E 05 
0.183f ?5 
O.lllSL *5 

U.lb?E cj 
J.l?bf .33 
0. te2E 03 
0.19Gf .03 
c.Fl&f 33 
s.205E (ij 
:.213E 03 
0. 223f 0 3 
0. 227E ‘33 
0. 23CE 33 
J.241E 33 
O.L4M 03 
O.255E Oj 
c.242E 01 
G. 249E 03 
0. 27s 03 
0.268 93 
0.2892 ‘:3 
0.2956 ‘23 
L1.301E 03 
C. 3Q8f ‘I 3 
0. 3l4E 93 
0.32OE 03 
0.332f 03 
C.344E i3 
0.35&E 33 
E.367f 03 
J.379f 93 
0.39uE I3 
?;4m’~E ‘3 3 
i.411E J 
;.422t 03 
0. 432E i:j 
kJ.442E :3 
,;.451E ,‘j 
,: .46~E 1: 1 
:.47zt ‘13 
2. 48lt ‘1 3 
U.49lE fl3 
~.50’~f (‘3 
c.509t 03 
0. 5 18E :’ 3 
5.527E :j 
0. 535E ‘Is 
‘).544E q3 
c . SSCE 0 3 
-3 . 56~t : 1 
!!.stst ', 

.577t ;3 
L’. 50’lt 33 
i. 59LE !.3 
O.bOlJf 03 
0 608E (‘3 . 

c .2 14E 01 
O.Zllf 01 
0.215z 01 
0.2.15f 01 
d.2 Ibf OS 
0.2 16f 01 
0.2$CE 01 
0.217f 01 
0.217E 01 
0.217E 01 
C.217E lil 
ti.2 18E 01 
!.I .2 18E \il 
G.218f 01 
0.218f 01 
ti.219E 01 
u.219E 01 
c -2 19f OS 
U.219E 01 
c.220E 01 
0.220E 01 
o.,gzor 01 
c0.22bE 01 
~.221E 01 
O.ZLlf il 
0.22lE 31 
O.222E 01 
0.222c 01 
0.2 L2E 01 
d.ZLLE 01 
v'.ZLSf (II 
C.223E 01 
;I. 223E .01 
:.2.!3E Cl 
d.224E Ul 
r;.ZL4E 01 
il.ZL4E i)l 
0.224E 01 
o.ZLSE 01 
0 .2 ZSE 01 
u.225E 01 
v.ZZSE 01 
U.225E 01 
u.225f 61 
5.226E 91 
0.226f Cl 
.j .2.&E 01 
a.224E 21 
ii.,?.!bE 01 
O.226E :I 
u.227f (rl 
d.227E 31 
.: .2 LIE 01 

C.L4Sf 90 
O.MOE ‘00 
0.27K 00 
0.29’Jf 20 

O.JL’sf :o 
0.32M 30 
0.335E 00 
0.3SOE DO 
0.36% oc 
0.3aOf 20 
0.39% GO 
0.4llE 00 
0.4LbE 00 
0.44if 00 
O.CI?f 00 
0.472f 00 
0.4B7E 00 
O.SOPE 00 
O.SlM ;O 
0.533E OD 
‘3.S49E 00 
0.564f 00 
0.58QE 0' 
O.bIlE G'C 
‘l.bCZE 00 
0.6732 00 
c.704f 30 
0.73SE 30 
0.767E ti0 
0. 798E v0 
0.829f e; 
o.ablf 03 
0.892E -0 
0.924f ;o 
0.95bE GE 
0.98 7E :- 0 
‘J.ldZE -1 
O.l(i5.E 01 
O.lO~f 01 
O.lllE il 
0.1151 -1 
'l.AlEE ;;I 
O.UlE !JI 
0. 124E 1 
0.127f Cl 
0.13lE 01 
O.lJ4E jl 
S.137E 01 
0.14x CJl 
0.14 3E 01 
0. I4 7E i 1 
0.15OE ~1 
0.153E b1 

(‘.lZlE 00 
0.23’5E 00 
r:.ZSOE 00 
?.Zb*f 00 
‘: ..?79E 00 
O.293t 00 
C.308E 00 
0.323E 00 
0.338E DO 
0.353E 00 
0.3ME 00 
0.383E 00 
0.399E 00 
0.414E 00 
0.429E 00 
0.445E 00 
:.463E 30 
0.4740 00 
0.491F 00 
0.537E 00 
0.5232 00 
0. S36E 00 
O.bSIE 05 
0.58bE 0’. 
C.blEE 00 
O.bSOE 00 
C.682E 03 
‘?.7l’SE 00 
C.747E 00 
‘;.780E co 
9).81,3E 00 
C.84bf ‘30 
:;.879E 00 
3.913E 00 
“.946E 03 
“.98OE 00 
O.lOlE 01 
0.1.75E r?l 
C.lOBE 01 
0.112E 01 
n.ll5.E 01 
O.lIIE 01 
Ll22E 31 
:.125E 01 
0.129E 01 
C.132E Pl 
P.136E 01 
0.139E '1 
0.143E 01 
“. 14bE 01 
‘!.lSOE 01 
“.153E 01 
P.lSfE Pl 

NUCLElN 

U.Z2bE-01 
0.238E-03 
O.ZSlE-0 1 
0.26R-01 
0.27 5E-01 
0.28aE-01 
0.3OUE-01 
0.31 zf-01 
C.325E-31 
0.33 7E-01 
0.3*9IT-01 
0.362E-01 
0.374E-01 
D.387E-01 
C.399E-01 
O.*llE-01 
0.424E-01 
O.42tif-91 
0.448E-01 
B.C4lf-01 
0.4 7 3t-0 1 
(i.485E-0 1 
0.498f-01 
9.52#-01 
0.54 K-0 1 
0.572E-01 
0.59 R-01 
O.b2lE-01 
0.64 6E-0 I 
0.671E-01 
0.696E-0 1 
0.72 OE-0 1 
0.74 SE-O I 
O.?70f-31 
C).794E-01 
0.81 9E-01 
O.%44t-01 
.~.869E-0 1 
().893E-01 
0.918E-01 
0.943E-01 
0.967E-0 1 
0.992E-01 
O.lL2f 00 
O.lTCE 00 
O.lO?E 00 
0.109t 00 
o.112E 00 
J.ll4f 00 
.3.11 7E 00 
0.119E 00 
0.121E 00 
lJ.lZCE 00 



10 MeV-2.2 GeV 

, 

icfv’) 
o.kcCt-01 
0.2”flt-Gl 
O.*(r,E-Ol 
0.4cmL-01 
ol5coe-ai 
O.bntf-3 1 
0.7ooE-01 
0.8cof-01 
0 .l)OL-31 
O.lOM 00 
O.llUE 00 
0.12PE 03 
o.ltnC 00 
0.14”E 00 
0.15Of 00 
8,IbCE CO 
b.l? !s 3.0 
O.180f CO 
OIlPOE OP 
0.2FeE PO 
0.22OE 30 
0 .Llr,E 09 
0.26Cf 00 
0.210E a, 
0.3mt w 
O.?ZOf 30 

O.nacE cl@ 
o.*ooc 00 
o.+2uE 30 
o.z4cE 30 
O;bbCE 0” 
0.68Of 00 
O.FOCf 00 
0.55oc 03 
O.b@cT :n 
O.bFCf JO 
O.lbOE 00 
0.753f 00 
O.lJOGL RI 
0.85CE 00 
0.9cmE 06 
o*wcE 20 
O.lOCt 01 
O.IlCE 01 
O.lZ@E 01 
O.lWE 01 
O.l*OE 01 
0.15CE 31 

-O.lbm 31 
0.17OE 31 
O.ll’JZ 01 
0.19CE 01 
O.LOce 9 
0.2tLE 31 

0.85 IE-01 
0. I ‘,OE ca 
O.llrE 00 
0.1 r.ar no 
0. IGOE 00 
0.15sf 00 
J.lfi5E DO 
0.1 ME 00 
0.118E no 
C.19vf no 
0.2llf 90 
0.212E 00 
G.ZS#E 00 
O.ZCIE 00 
P.IJSE 00 
(r.ZLlf 00 
0.2te co 
Q.ZS7E 30 
0.3 ,8f QO 
0. 329E Q0 
0. f5iE 90 
0.373-E 00 
0. 392E 00 
o.st2f no 
O.blN 00 

.o.c51t 00 
O.c?6E 30 
O.LPlE CO 
U.SkSE 00 
O.>B5E 03 
0.556f ro 
0.316E 00 
0.596E 90 
c.bbs CIJ 
0.698E C1 
C.74dE CO 
0.799E q0 
0.869)t 00 
3.894 00 
C. .+5OE 1?0 
0.1‘13E n1 
O.l’>SE 01 
0.1lOf 01 
0. 120s 04 
0. &lOE Cl 
0. rrof 01 
0. ISLE 01 
O.:bCE 01 
0.1 f6E 01 
O.IairE 21 
0.195E 01 
0.2.GE 01 
0.2lCE 01 
0.210E 01 

0.269E 01 
0.23lL 61 
O.2;kE 01 
0,19?f oi 
o.la2E 01 
o.thE UI 
0.169t 01 
O.lb+E 01 
O.lbIE 01 
c I58f 01 
C. 156f Ui 
0.151E 01 
0.15lE 01 
O.LfZE 01 
o,I5l,E ~1 
O.ISJE 31 
0.15OE ul 
O.lC9E 31 
o.t*sr 01 
0.14a 01 
OEI4af 31 
0. li8E 01 
0.148E 31 
o.I*EE 01 
0.ll8E 01 
0.149E 01 
c.Ir9E Jl 
C. 1r9E 31 
O.lSoE 01 
0.150E 01 
Ll5lf 01 
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Table 2b: Iron, Cqllision Losses Only 
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D.tk?E 04 
U.tQ6I 94 
Q.62Sf 04 
0.854E 24 
O.UR4f :4 
0.9lBE 04 
0.942E 04‘ 
O.P?lE Oh 
0.100E C4 
0.103E 05 
O.LO6E 05 
O.ICPE 05 
O.lUE 05 
O.lliE 0) 
O,l~llE 05 
O.lZOf “5 
0.1isc P5 
O.t32E 05 
0.138E 05 
O.ltlE C5 
0.149E 05 
0.155f 05 
0,lbOE 05 
0.156E 05 
U.llZE r5 
O.ltlE 55 
O.lllF cs 
0.189E 05 
‘3.195E 05 
C.2M.E 05 
0.236E 05 
0.212E 05 
d.ZllE 05 
0.223E 05 
0.22PE 05 
0.214E C5 
fJ.24OL YF 
0.246E ~5 
0.25lF 55 
:.257t C5 
5.ZbZE 05 
0.2bf.E 05 
0.274E SS 
0.214E PS 
0.2156 05 
0.293E 05 

0.22BE Of 
?. ZIZE Q3 
O.24ZE 03 
0.292E 03 
cLZ6lf 03 
O.ZtlE 03 
0.283E 03‘ 
0.29JE 01 
1.. 2Wf 03 
CL 3G9E 03 
O.BL9f 03 
0.326E 03 
3 338E 01 
0. 34TE OS 
0. 357E 03 
u.lefd OJ 
0.3162 03 
O.Btt5f 01 
L.395f 03 
0.4l4f 03 
0.43ZE 03 
u. 45lf 03 
~.4?iiE 0 3 
0. b89E 03 
0. 5CRf 0) 
O.ILd 33 
?.54Y OS 
0.564E 03 
~.5(13E $3 
0.6?lE 03 
0. LZOE CB 
3.C39E 03 
o.e5e 03 
o.ar6E 03 
!L694E 03 
0. 713E 01 
0. 731E 03 
3. ?wE 03 
3.7+&E 03 
C.1rJ7f 03 
% 8O5E 03 
0. 624E 03 
0.842f 03 
Q.llfJlf 03 
O.llR 03 
1-1.898E 03 
o-916* 03 
il.934E 03 
0.955)E 03 

O.#isE 01 
0.216f 01 
O.216f 01 
O.illE 03 
0.21FE 01 
O.Z’l?E 03 
0.2 I?f 01 
o.ZlIE 01 
“.Z.IrJE 31 
0.2luE 01 
0 l 2 1M 01 
0.219E VI 
0.219E ~1 
O.ilPf Of 
0.219E 4 
0.224E ffl 
0.2208 Ol 

“,*I% 2 l 

O.IElE 01 
0.2zlE 03 
a.22lf m 
s*zzzi 01 
P.222E 01 
O.ZZ,E 01 
P.OLZE 01 
Q.Zllf ul 
O.223f 01 
0.223E 91 
0.223E 31 
0.224s 61 
0.224E -33 
0.224f 03 
O.tZCE 03 
@.225E 01 
O.ZZIE 01 
3.21x OI 
O.ZzIE 51 
0 .Z 25E 01 
a.225f 01 
0.2&E 01 
5.22&E M 
0.224E 61 
0.2266 01 
0.226E 01 
0 .CZ6f 08 
0.22lE 01 
0.22lE al 
c.22IE 01 

i:: 
0.D 
0.0 
0.0 
0.0 
0.0 

:t 
0.0 
0.0 

t:: 
0.0 
0.0 
0.0 
0.0 
0.9 

00:: 
0.9 
O&U 
0.0 
0.0 

::: 

::I: 
0.0 
0.0 
0.0 
0.0 

X:X 

:I: 
0.0 
0.4 

2: 

2,” 
0.0 
0.3 
0.0 

2: 
0.0 
0.0 
0.0 

82 
0.0 

2: 
0.0 
0.0 
0.0 
0.0 

00:: 
0.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

PO:: 
0.0 

8:X 
0.0 

2: 
V.Q 
0.0 
a. 0 

0”:: 
0.0 
0.0 
0.0 
0.0 
0.0 
a.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

X:t 
0.0 



Table'3a: Lead.. 10. WV-2..2 GeV 

o.xcE-oi c,esie-ai Cil9<E Cl ' 5.553E Cl 
..0.4CCE-Il1~~.P,iCCE.CC.--1..C.l68E Gl-.~_..C.lSlE C2 

0. SC%E-,C 1 6*114E WI (*152E Cl '1.214E E2 
fJ.6OCE-01 0.128F oc t.141F Cl C.262F G2 

.-0.7@xE-OJ--. .O,lWE CLm-.. C.I34E Cl c. 355f 2.2. 
G.fx?CE-Cl C.153E Lx ".1X' Cl G.431F F2 
0.9cos-c 1 O.LbSF oa C.125r Cl o.slG= tt 
GalGEE CC- - .G.l7bE GO C.122E Cl 0,591 E. c2 
G.IIPE ro C.lPCE cc 1.. 12r.5 Gl O.h74= t2 
0.12tE CO 0.15s co C.1IPE 01 C.757E c2 
b.13CE CC- -~- 0*211c cu. LlliE. Gl 0.842E t2 
C.14Of CC 0.22ZE nc P*El6F Ll F.92S: 72 
0.15CE C,O f.2$3F CO C.115E 01 O.lOlE ;3 

.C.l6CE tc ---0.244E. 00 C.UX Cl G.110r: c3 
0.17CE 6C C.255E cc C.114F El r,.llSF t;3 
QtLfCF cc 0.265E cc 0.114E r1 @.lteE 33 
D.lFCE O@ 0.276E cJc C.113E Gl c.137: c3 
O.ZCCE on C.ZwE cc C.113E Cl cJ.145= 33 
C.22CE co G.SCPE nr C.llW 01 0.163’ 33 
C.24f.E CO 0.32SE OC C.313E 01 0.16lE 33 
G.26CE PC’ 0.350E w *.113F Cl ('.l-PBC c3 
O.ZCCE cc C.371E W C.114F Cl 0.2164 C3 
0.3CCE ct 0.3PZE CC ".llCf 01 0.2339 ?3 
C.32CF Cc G.412F OC C..llCE Gl U.ZSl= 03 
0.34CE ic C.433E cc C.115E 01 6.26PF 33 
G.36LE Cf . . P.453i cc L.llSE L1 L.ZBb’ C3 
0.38CE ccl G.474F cc C.ll6E Cl C.363E C3 
C.4tiLE 0” C.4C4E C~Cl L.116F 01 

Lil7E 01 
C’.32rE 63 

C.42CE CC G.515E CC 
C.44CE CP 0.535F I-r i.ll'E 1‘1 
0.46CE cr. 0.556E 01; r'.llFF Cl 
C.4PI;E CC 0.57b.E CC CalleE Cl 
G.SGCE CC C.5@6E CC C.ll"E 01 
O.S§CF Ci; I .647E IF 1.12rE Cl 
0.6GCE cc. '3.12lE Cl 
0.65Cf rr, C.122E 01 
C.7CCE oc c;lqsF l!C I .123C Cl 
0.75CF @a C.849E CD !.124E Cl 
C.&-CC ro n.a99!T ot p.125F 01 
G.65L.E CO 0.95CF UC ;.126E ('1 
0.9CCE.DO. .~.~ C.l!!OE bl C.127E Cl 
C.95CE cc t.lf‘SE 01 p.lZOE-Gl 
6.lME Cl O.llbE 01 1‘.12PE PI 
O.llOE Cl L.lZGF C.1 ?.13CE (‘1 
G.lZCF 01 C.13DF r;l c.131r (1 
G.13f.E Cl 0.140E 31 1;.133F 01 
G.l4CE..Cl.... G.lSOE Cl 
C.tSCF 01 c. 160.5 c I 
C.MOC r1 C.17Lf Cl 
C.l7.CE._Ci_.- C,.l&DE L1. 
G.1e.W Cl T.lCCE C,l 
C.19C.E fl C.ZCU^E 01 
C.2LT.F 61. Q.ZlOF Cl 
G.22DF Cl r~,23GE "1 

n;e4oF co 
0.133E 31 
2.1eoe 01 
0.24’S Cl 
0.313T 02 
3.3PlJk’ Cl 
0.44w 31 
3.52lE 31 
T.593F 21 
G.667C 21 
Q.742f Dl 
O.DlRF 31 
G.994F :l 
0.971' Dl 
n.1rsp 32 
c?.lllf 32 
O,i23r 32 
D.lZRF D2 
O.locF 32 
?1.159F 32 
3.175E 02 
0.191r 22 
G.Zr6F 02 
G.ZZlF 02 
5.23bF 02 
3.25PF 32 
C.26Tr 32 
G.282c iJ2 

0.337E C3 C.207r 32 
c.355: c3 “.312F 02 
0.377= “,3 C.32TF 02 
c.3395 c3 ‘1.342F D2 
G.4CSF 03 r1.357f! 32 
0.447F G3 Y.Pq4c 32 
0.4ese ~3 0.431F 22 
?.53PE !‘3 0.4hlF C2 
0.571? L3 C.fs,3F 27 
G.6llE 33 G.53JE 32 
C.651F r.3 1).574f n2 
f.691' C3 9.61’3E 32 
C.73lF i3 0.644E :2 
0.77CF (3 0.679P ez 
L.t?llQF ?3 c.713c- D2 
c.aetr 63 ?.?@I* t2 
0.9639 33 13.34v cz 
O.lC4C T4 n.915F 22 

C.134E Cl C.lllE C4 G.9BZE 02 
C.i35F Cl c.113= SC 0.11.5F 03 
('.13hF Cl !I. 12h”. (4 r,.lllF 33 
0.137E 01 0.134f c4 - 3.119F 03 
C.lJPF rl ?.141F 54 G.124F 23 
c.13=e 01 r,.14ec cP4 Lf . 13!‘F .J 03 
l..14”F Cl 0.155’: c4 r).137F 23 
c.141c Cl r.Lrn= 34 r).141F 03 

?.2WF-ni n.194k dl r.0 
P.437E-C1-e O..16e. 01 me.l,a 
3.61OF-01 $ 
F.BLM-01 

0.152, qI c.0 
@.141CI Ci 1.. n 

LlC3E. OL 0.134flDl.._...~.C..O. 
:..lZSF Cr U.lZ~F~ Gl 
!‘.lC7F PC G.125E’Cl 

.3*.iftE. 5L fl.lZZE :I)1 
r.19s cc O.LZnF 01 
:.2130 Cr r.ll"E Cl 
f.Z'iCE.OC-....0*517E 01. 
t.268F CC G.llfbF Cl 
3.2S3E no f.llSE 01 
Z.319E EP F.llSE cl 
G.344’ or. C*114F Cl 
C. 369= C!G OIlleE Gl 
2,395E cc ?.113E 01 
0.42Cf IX n.113r 01 
C.471F IX fl.113F Gl 
3.522E ‘Jo c.1133.01 
Y.5731: Or! b.lS3E Cl 
b.624c CO 0.114F r,l 
?.675F CC 0.114: Cl 
?.725E fsr 0.114c 01 
P.776F 00 b.115' 01 
?.926F CO C.llSF Gl 
P.B?LF ct G.llbE 01 
1.976’ rfl C.116F I?1 
3.97bF C? r,.llTE 01 
?.lf 2: 3-1 rr.ll')E 01 
?.11-7= 01 O.IlPE 01 
O.lIZF !?l O.llPC 01 
C.117C Cl c.11= Cl 
G.12OF nl r).lZPr: 01 
C.14lE 01 C.121E Cl 
C.153F Cl r).lZZE 01 
C.16SF I-1 0.127E 01 
3.1?7E GX C.124E Cl 
3.1P'C Cl 0.1259 l-1 
?.Z’?F Cl n.12t:- 21 
3.211r Cl 0.123E El 
3.223r 'Tl 0.127F t-1 
2.234r- Cl P.lZA~ Cl 
3.256F 01 0.13’5 21 
@.27RF 1’1 F.131E 01 
n.Y’3F 01 P.132F Cl 
>.322F 01 0.133E 01 
P.3dLF "I r.134e Cl 
‘?.365F Cl 0.135: t1 
C.3F6E Cl C.136E Cl 
c.4r7c r1 n.137c Pl 
G.47PF Cl ~.13F Cl 
?.44’?F 01 0.13-S ?I 
C.4C’C Cl F.14CF: Cl 

f.0 
P.0 
c.0. 
r.0 
r.0 

.f,b 
r.c 
r.r? 

.C.O 

.C.c? 
c.0 
c.0 
".O 
r.n 
r.0 
r.n 
r.0 
C.0 
r.0, 
C.C 
0.n 
r.0 
C.F 
r.0 
r.n 
C.0 
C.0 
C.6 
r.0 
r.0 
C*@ 
r*n 
C‘O 
r.0 
r.0 
c. : 
r.1, 
f .c 
c.c 
r.5 
r.c 
LO 
C.@ 
f.l- 
f..262?-@4 
?.747F-r 3 
r.5llE-r3 
r.7!'2=-r3 
C.l39F-C2 

NUCLEM 

0.0 
0.0 
0.0 
LO. 
0.0 
n.o 
5.2. 
n.0 
‘1.q 
0.0 
0-D 
c.0 
0.0 
0.0 
0.0 
0.0 
0.0 
d.!? 
0.0 
0.0 
0.0 
0.3 
0.C 
O.lbPE-C4 
!?.3T3E-C4 
r1.617?-C4 
".975?-c4 
C.l14=~c3 
3.143C-c3 
?.ltZ=-r3 
0.232C-C3 
1-I.234~d.3 
?.266F-c3 
C.Z99F-c3 
P.333F-P3 
i?.*22P-m 
0,516G@3 
&614F-C3 
L7!6F-P5 
O.RZZC-c3 
P."32F-C3 
O.lP4trCZ 
P.l16F-C2 
n.129F-cZ 
O.l4O+fZ 
O.l65C-Ct 
r).ioiF-r.2 
r.ZlPF-Cz 
@.246F-Ct 
n.275c-Pt 
r.3r4c-t2 
C.334C-CZ 
C.3655-r2 
I’.306=-I:2 
0.42fF-C2 
?).492F-r2 

0.345f-C4 
3.525E-04 
?.643F-09 
3.737f-114 
C.417F-34 
lJ.BFlRF-04 
IL952F-04 
O.lOlF-03 
F. 107f-03 
O.llZF-03 
@.117F-03 
0.1 LZE-03 
D.lZfF-03 
P.l32F-03 
0.136+03 
0.14lF03 
?J. 1456-03 
“.14QF-03 
O.l53F-03 
0.157~~03 
3.165E-93 
n. 173E-03 
2. LPlE-q3 
O.lBBF-c3 
&195F-03 
~..wZE-03 
3.2CY-03 
3.216F-03 
G.Z23F-03 
0.23CF-03 
O,236F-03 
b.243r-03 
2.24-F-03 
CJ..256E-03 
C.Z62F-03 
?.2_7PE-03 
0.29CE-03 
P.3GSE-03 
E.324F-03 
2.339F-03 
C.354F-03 
P.369F-03 
3.383E-C3 
@.397E-@3 
n.c11c-03 
C.44PE-03 
I).4hPE-03 
0;496F-03 
D. 523E-03 
F.551F-tl3 
@.573F-03 
CACSE-03 
0.632F-03 
P.659F-@3 
C.LBbF-G3 
01739F-03 



---- talsml -DE ?bX 4Nca’ 94w3- TmJ,es 
t.oclwoc Pa 

t/m = G.1’330299E CO ZRSOIGF1 
F----P- __ -2-E 1CX~TUI- ..RJcNGC----- -_----__..--_-- M/OX-sARTl4C-.------------- 

(KS V/GM CM304 -~~~‘i~!iii~--~~-----%i- 
CQlLrsI OY PAIR PRC’D BRFWSfRbC #UC1 EAR 

IGEVI lhEV/C I {ALi IN WEVTuWCISSQt 
C,2f+@E..Cl~~.... t . .?SCE -Cl.- C. 143F Cl . CI 184E -DA c. 1.62% 33 D.f31E -Cl- .- -C.lCZE 01. :. C*203=‘CZ fY:559F-02 - 0.792E-03 
0.2M.E Ct E.27C.E Gl r:.14a Cl fJ. 198: 34 r).iTPF ‘G3 C.J71F Et lL143F Cl f!,271’-c2 0.62W-c2 @aRC4F-03 
o.?erE 01 C.2QCE ~1 0.145E 1‘1 t.211= G4 n.Sa6F 03 C.bltF Cl P.1445 Cl C. 342F-‘12 n.bvt=-r2 @.RPIE-03 

_ 0,3~~~~~---~310F-C1--..~.146E. Gt----L.225E-C4- .,..fl, 19eF 33 __-.- 3,Mtk..rcl-.--.. t,143C- ~t-~,4~RF-~t----.@~7fOt-~2---Q.949Ed3 
C.32CE Cl C.33LF 01 C.147E Ll n.235: c4 O.tlGF n3 P.69OF Cl 0.146E El r.49M-I.2 n.A43E-C2 U. lOtIE-32 

F.IFJf t-1 c.t4v 01 P .57w-l-2 r).9I@+G2 !3.105E-02 G.34CE Cl. 0.35cg kl C.l4?E Cl o.zszt w 
0,36~E-LL.-..~,373E-~1. -Lo. 15nE..nl...--f!.2664 A4 

0.279’ c4 0.3SCE 
O.CCCE 

-C.42Cb 
0.44CE 

Cl k3CDf Ll ‘U.155F Cl 
6.41UF tt C.lSlE 01 

0.46CE 01 C.4fciE Cl I-.134E 01 
C.4BCE.1.1-.-.. P*.4COE -cl C.155E t1 
C.x‘CE Cl C.SlGE 01 “.lSSF Cl 
0.55rE Cl 0.36CE Cl C.157E Cl 
C.60LE 111--... 0.41LE Cl..- .O,158t Cl 

0.292E 04 
a. 30% x4. 
‘1.31’1” 34 
9.33% c-4 
0.345P E4 
0,357E 04 
C.JP?’ DC 

.f.CttE 34. 
0.452F 04 
u.483e r4 
0.514F 34 
L543E c4 
0.375c 04 
0, @SE- CJ 
0.6355 34 
l.664F 34 
G.f23: 34 
u.7etE c4 
E.B3RF Z4 
G.E94E r4 
G.Q!XF D4 
G.lClF !?s 
O.lC6E IT5 
r?.111= I.3 
0.117E 35 
0,122E DS 
0.132F “5 
U.lCfE c5 
0.153E 35 
0.162E 15 
0.172C 05 
O.l@?E cs 
0.191’ 35 
C.ZClF 35 
C.ZlCE 35 
E.Zloc 35 
C.22’f ‘33 
0.237E 35 
U.246C C.5 
0.234: C3 
0.263F t5 
6.283” 35 
0.304’ P5 
0.3235 OS 
0.342= ?S 

5\.222F 03 
0.234F 03 
L246F 03 
0.258F D3 
0.. 2b9F 33 
o.zew 03 
l?*.FEF 31 
%3C4E ‘33 
0.315F 03 
“.343F C3 

.0,37lF 53 
0;399F 33 
0.42SF c3 
0.45Z.F 33 
I?.*4@OF c3 
O.S(:?F 03 
0.533F C3 
0.5SeF C3 
rJ.585F D3 
C.637F -93 
O.hRAF 03 
0.73RF 33 
C.7PRF C3 
G.B37F 53 
0.4RbF 33 
9.0345 c3 
0.9eiE 03 
G.l?3E C4 
0.11.7F 04 
rl.ll‘rE 54 
0.126F 94 
0.134F 34 
1).143F G4 
n.152E 1?4 
O.thCF 34 
0.160F 04 
o.lT~F 34 
O.l.PSF 04 
fJ.193F :4 
a.21 1F 54 
3.2CQF :4 
0.216F 04 
0.224F C4 
t.23tF :4 
0.25?F 34 
0.26”’ 34 
0.285E 04 
0.3ClF 04 
0.3ie= 04 
D1333E t4 
Ij.34SE 04 

-. C,MAF--ZI t .-- C, 14PE fit ..-.- J,663F-ci--. r),9&4p-Ci- --I!, t tQi-ai 
3.8F7F crl 0*14OE Cl P.‘ISr,F-02 0.107%nl 0. I tbF-02 
D.845F 01 n.l4=F 01 P. 840%C’2 D*11!v+Ql C.lZlf-02 

.C:8R3F .Ol--- 0, lSi?F -01. L932E-fi2 --.-... R.123F-Ct .--.. 0,12&F-OE 
P.921F rl O.lSIE Cl r.1nsc-r1 0.t3lF-cI 0,131FD2 

-.. 

G.65CE Cl l-i.660E c.1 
C.ITCE Cl C.713F 31 
0,73CE CL . S.76CE Lt 
C.@llCE Cl t.etcz I I 
G.BX,E r1 U.P6PF Cl 
C.9CCE Cl G.PlLE Cl 
0.95OF Cl C.961F 1~1 
O.1C.L.E c2 C. lc.lF 112 
C.llCE L2 O*llIE 02 
O.lZCE c2 C.12rE G2 
C.tXE L2 G.13lC c2 
C.lSCF c.2 C.14lE c2 
O.lSCf C2 0.151E i2 
0.thFE f-2 O.lhlF (2 
0.17UF C2 0.17lF C2 
G.lPCE c2 C.lPlE F2 
G.190E cr’ c. l=lE I:2 
C*ZCCE CZ C.ZClE c2 
G.22fE CZ C.22lE p2 
G.24CE C2 r.241E i2 
0.26LE C2 C.26lF 02 
C.ZBCF P2 C.ZClT 02 
C.3GCE (2 r..3r 1E cz 
C.32CE C2 G.321: C2 
C.34GE C2 C.341E 1‘2 
C.361:F rz C.361F “2 
L.XGE..LZ . 
C,.4?OE r2 
C.42tE C2 
C.44CE ix. 
C.46CE L2 
0.4SC.F t2 
e.sLcE. c2 
C.55CF 12 
0.6GCE C2 

.C.63LE. CL--- 
P.TCCE r2 
0.75CE 02 

0.3ElE i2 
G.4flF 02 
fd.421’ i2 
C.441E 02 
ti.46lF T2 
C.4PlE c2 
C.%.lE L2 
C.551F c2 
C.6ClF C2 
fa65lE 12. 
C.I(lE c2 
C.751E $02 

C.16N.Cl 
r.162F Cl 
C.167F Cl 
C.MW Cl 
P.16i.F 01 
C:,LL’IE Cl 
C.lLRF (‘1 
L170E 1’1 
E.172F Cl 
C.I74E Cl 
f.176F 11 
r..l?hE t.1 
C.lPPE r1 
C.lP2E Cl 
r.lFQE tl 
C.lFBE Cl 
c.lPeE Cl 
?,14-CF 01 
L!.lFlF Cl 
c.198F.01 
@.2(2C Cl 
P.2( 5E Pl 
:.2r6E 61 
1‘.2c4k 01 
:..212E 01 
i .213F Gl 
L.213E 01 
r.221r Cl 
C.224F Cl 
T.227E Cl 
C.23lE Gl 
r.234F Cl 
C.237F fl 
1.244F Cl 
r.232E (‘1 
L.ZbCE.Dl 
I-.26BE Cl 
C.273E rl 0.361F !!3 

~.&.~c~~~--.L’.ELLE-CZ _-_... D,.?83E-Cl---- 0,179E SS 
O.ASCE (2 0.951c r2 I.ZSlE 11 ‘..376i L3 

U.Q5PF oi 
C.99IE 01. 
@.1?3F G2 
C.ll3F 02 
3.12PF c2 
3.13lF f2 
C.14nF *2 
J.245E 02 
3.157’ i-2 
C.166f 02 
0.173F P2 
C.tB4F C2 
0.1SZF r2 
3,209F 02 
P.226F n2 
“.242F I’2 
2.259F r2 
3.275E c2 
?.241F c2 
C. 3”bF <t 
C .322F f, 2’ 
t’.337F @2 
C.353F ct 
C.383F ?2 
C.412F fJ2 
:.441F 02 
?.4?3C c2 
3.4tnF !:2 
0.576’ t2 
C.553F 1-2 
3.59rc r.2 
S.6L-r’ “2 
:.63?C P2 
:.65Qr I2 
C.685F C2 
0.71clr c2 
rJ33F r;2 
t.759F C2 
c.a1sr 32 
n.97ec ~2 
0.934F lx2 
C.9lT rr2 
?.lr4c CT 

- 3.lC9f-r.3 
7.114F 113 

0.141E ri 
0.15.x Cl 
n.152F at 
0.154E Cl 

.O.lSSF Et. 
0.15s Fl 
P.1575 01 
0.159F 01 
@.15PE 01 
0.15-F 01 
C.i4Cf 01 
C.lCCF nt 
fi.16lF Ot 
C.l62= 01 
C.163F Cl 
0.164E nt 
fl,t65E 81 
r’.l66F 01 
0.166E ot 
n.t67’= “1 
C.167F nt 
f’.lb”F 01 
C.lbV Cl 
O.tbQ.? 01 
r.t7c?= Cl 
E.t‘IlF 01 
0.171’: Cl 
c.172E Cl 
0.173 Cl 
c.173= nt 
P.174E f:’ 
E.1745 Ei 
P,l74E 01 
0.1755 r1 
0.175F ct 
C.176F 61 
(‘.176= Pl 
0.176’ 01 
C.lT‘rF rt 
n. l7+F rt 
C.17EE Cl.-. 
C.lTOf 01 
O.l’l*F 01 
o.tec~ 01.-- 
n.1er5 01 

f.l12E-Cl 
C*l22~-r!l- 
C.l32E-Cl 
c.159=-ct 

---- f. If&F-r1 
r.214:-I’1 
C.243=-Cl 
G. 273F-C 1 
r.3c;*c-cl 
C.336=-rl 
f*3bRF-Cl 
0.4PlF-rl 
!?.435=-Cl 
I?, 304=-c 1 
?.576=-Pl 
C.L49f-pl 
r.725F-rt 
C.RCZF-C 1 
r*PI?lE-Cl 
f. 461s~f 1  
f.lr4F cc 
r.113~ rri 
C..tZlF CO 
r.l39= cc 
Cwt56E CO 
C.174F C.0 
c.194~ rn 
r.l76? Or) 
L.lSv= cl? 
r.2rsc nr 
C.217F CQ 
C.231 CO 
r .245i IV 
P.239F nf: 
C.2735 fl! 
r.2R7F 0” 
r.3q:lE PI-I 
b.313E to 
c.35n= f-4 
1.3%= ro 

- C-4225 CD 
r.459E co 
5.404t rr 

.-. C.S3OF CD. 
r.saac rn 

O.l39F-ci 
O.l47f-fI1 
C.ISSF-01 
r).l‘lTC-Cl 
fi. lPAF-01 
r?.22OF-Cl 
0.243=-Gl 
@.265F-01 
0.289'-Cl 
0.312+Cl 
@.336E-01 
0.36C’!-PI 
3.334c-Cl 
0.434?-Cl 
0.4PsF-rl 
'?.536F-CI 
n.5eewx 
0.641F-Cl 
0.695E-Cl 
l?.749~-F1 
c.f!049-Cl 
O.RLCF-PI 
f?*?t6E-tl 
0.103F rr 
0.115E FO 
C.12hE rn 
n.13m eo 
@.lSnF cn 
0.163F Cc, 
ri.175’: rn 
C.lRTF WI 
0.2nnF ro 
n.213F PC 
0.225' on 
3.239E GC 
@.25tF t-n 
C.254F CO 
fl.27e.F tfi 
“.3llF .C!! 
P.343F r0 
cl.379f ac 
‘).414E oe 
0.44or cc 
o.*e*f cc 
F.520e CO 

‘?.t36F-02 
0,14lf-02. 
O.l46f-02 
b.t59F-02 
Q.t72F-02 
r.193l+02 
P.l9TE-02 
0.210E-02 
p.ZtZF-n2 
f’.235C-32 
0.24BF-02 
D.ZlOf-F2 
0.273Fr02 
0.29RF-02 
0.323F-02 
P.348E-02 
f!.373E-02 
@.399F-02 
0.423F-02 
f!.44FF-02 
?.473F-02 
@.49BF-02 
E.523E-0% 
@.572E-02 
0.622F-C2 
C.672E-02 
9.722E-02 
fI.T7tE-02 
?.92lF-02 
ll.RllF-02 
P.92OE-02 
P.?I.FF-02 
c.tn2c-ct 
o. lq7F-01 
G-1 12F-01 
t. l17F-01 
@.122F-@l 
n,lZfE-01 
C.l39F-01 
“.lSZF-01 
E,l64F-01 
O.l76F-01 
0. ISfE-01 
c.2nlF-Gl 
@.213E-01 



Table 3c? Lead, 90,GeV-500 GeV 

.-B.e9tifE_C2 
0.95CE cz 
G.lOGE C3 

- 0.. ICIE-.I?1 
d.ltEf 1?3 
G.lt5P C3 

. ..CdZCE~f3 
0.125f 03 
0.13OE C3 
C.i35LP3 
G.LILF E3 
0.145.E 03 

a~~lscc.-c3 
0.155f 63 
0.16CE 03 

.G,165E..C3 
C.l'IPf 03 
0.175E c3 
G* 1efE .w 
C.lBSF 03 
il.lSCE 03 

_t.l95F 03 
C.ZCCE c3 
b2lCE C3 
‘C.LZCE c3 
G.23CE c3 
@.ZCCE c3 
C.25fE C3 
0.26Of i3 
C..P?CE Is3 
0.2CCIE 03 
4*2@OE G3 
C.3CFF C3 
0.3&E C3 
G.32C’E’ r 3 
G.33GF C3 
G.34;E C3 
G.35CE 03 
G.36DF C.3 
C.37CE C3 
C.3t?CE c3 
G.39GF I3 

.0.4CLE.D3 
G.41CE 63 
0.42W 03 
C. 43CE~ C3 
C.44GE C3 
C.45CE c3 
c. 4bCE- Y3. 
G.47CE c3 
l?.4BGE 03 

.0.44Ix.. rl. 
0.5CCE 03 

I GE\rrr ) 
L~SClL.42 
U.953E 02 
LIEGE 63 

.G..lCSE-a3 
C.LlQE 03 
C.ll5E I?3 
C.LZOE 03 
C.129E @-3 
.c. ljgF:CI 

.c..I3iiELcJ 
0.14CF G3 
G.145E c3 

.9.lSE..G3. 
cL155E e. 
0.16Df 03 
8.16SE 03 
lLL7oE 03 
G.lfSE 03 

_G.lFfE 03 
LLlfSF 03 
l?.lPM c3 
0.195E ‘33 
G.2cLx 03 
C.ZlCE c3 
G.22BE Ea 
0.23GE ?3 
O.24CE 03 
0.25CE C3 
E.26GE ($3 
C.27CF 33 
6.2esh c3 
e.29fx 113 
L3CfE c3 
C.31CE 03 
1’.32OF C3 
0.333f G3 
C.34GE 03 
6.3SCE c3 
C.3ME ~3 
0.37LE 03 
F.IRCE 03 
E*3%E 03 
0.4f3E C3 
C..41LE D3 
f-1.42fE 03 
C.43sE 93 
C.44cF “3 
C.45EE I.3 
c. 46GE .03. 
C.47LE r)3 
L.4PCS c3 
E..49OE .03 
C.5CikE 03 

G.3C6f Cl 
b.314E Cl 
Pab22.E 01 
1,.33PE c.1 
lr33FE Cl 

.C*346E, 371 
F,3y+4E Cl 
Oi361C r1 

Z.36QE~01 
0.3778 El 
t-.3PSF 01 
L’.393-E-Cl 
L.4rlE 01 
C.4C9F 81 
C.417E.el 
0. i25E a1 
p.*33* Cl 
C.441E Cl 
r.4sc.E 11 
0.4!xF Cl 
C.466E C’i 
L.474F. 61 
C.49GF 01 
G.SC7E Cl 
C.523E Cl 
(..S39E 01 
C.556f Cl 

,f.572E Cl 
,.SPOF n1 
L.LCbE Cl 
I-.622F 01 
C.639F 01 
C.656E Cl 
t ,673E 61 
C.6?9@ Cl 
C.7t6E 01 
3,723E CL 
lj.74l.E Cl 
L.757f 01 
C1774E 01 
C.7ClF Cl 
L.BCBE .21 
C*E25E L.: 
C.A42’ Cl 

.C.BDE 81 
(-.R77F Gl 
'?.094f 01 
G.911E Cl 
C.928F 91 
C.946F tl 
C'.963E 01 
r.!wlJr Cl 

3.42=‘E 35 
0.4451: 05 
B.4blE 35 
0.477F 05 
C.4=2F 35 

.D.SE6E "05 
L423E 35 
0.534F c.5 

.Cb549E 55 
L562E 35 
LS75E CS 
O.SB?E..C5 
0.600? 35 
fLbl2F 35 
h625E b5 
C.6365 05 
0.648’ E5 
“.639E 35 
0.671~ DS 
C.682’ 05 
Olb93Z D5 
0.763E 35 
0.724E 35 
D,744E 05 
6.763F 35 
0.782C C5 
C.flDCE 3s 
C.010,E ii 
0*@35E OS 
:.852F D5 
O,R6PE 95 
C.PR4E 05 
D.CCCE ?5 
0.915c 35 
c.9205 3s 
0.944E $5 
0.959e c-5 
C.07lF F5 
0.985” cs 
0.999E 35 
G.lJlC 06 
ll.l:2E 36 
>.104E 36 
0.105= W 
O.lr6E 56 
C.lC7F D6 
O.lGRE 96 
O.lP?E 26 
C.IlCE 36 
C.lll? 06 
0.113E ,"6 
3.114' D6 

0.379.F 64 
O.WPF 04 
0.4C6E. C4 
0.42OP 94 
0.433s “4 
D.44irL 04 
0.459E 04 
r,.4PlF 04 
6 l 483E .n 4 
0.495s 04 
3.506F 04 
a,5182 04 
0.529'F 04 
lL54liF 04 
O*f4EE 04 
0.5&H 04 
0.57lF 04 
9,981f 04 
l3.S?lF 04 
0.6ilF 04 
O.Qlr)E f4 
‘Llt’iF 04 
0.69Bf 04 
n.a55?i I!4 
L673f 04 
0.6’1aF C4 
n.7c5r 34 
0.72iF 34 
3.73&T 04 
0.75iE: 34 
0.765E 94 
0.77s c4 
0.793E 34 
@.87?6c t4 
0.919c 34 
0.832F 04 
O.P44F 04 
0.856F 34 
@.e.bSF 04 
C.S’lQc 04 
O.a’?r’F 94 
Ci9QlF 24 
0.912F 34 
13.923F 04 
9.933E 34 
Q.443F 04 
r,.953F 04 
0.963.E 34 
C’.073F 04 
G.*P.ZE (14 
C.99IF 34 
O.lGOE 25 

b.124E D3 
:~.lZPF 03 
P. 133E .O 3 
0.13PS c3 
3.142F 03 
0.346E C3 
5.15JC 03 
0.154r 03 
0.15SE .03 
3.162f 03 
01 t66f 83 
J.l7@E 11.3 
!?.173F 63 
n*17'l= c3 
0.18lE c3 
C.1'4F 03 
O.lRlF C3 
?.I9LE 63 
R.194F C3 
n.la7E 03 
C.2CCf $3 
t?.203F 03 
O.Z.9f c3 
C.215F C3 
0.2ZlC "9 
D.ZS%f 03 
.1.231F C3 
C.23?= t-3 
F.24lF 03 
0.24bF G3 
3.251F r-3 
3.256F C3 
O.Zb?lF c3 
C.264F C3 
0.26QF E3 
:.273F C3 
5.27lF “3 
r!.29lE C3 
C.Z?SF “3 
3.2RRF 03 
Y!.ZSZF n3 
3.296f C3 
3.2C9E c3 
*.3r3.= c3 
0.3C6E t3 
C,3C9? *3 
0.313F C.3 
f. 316E. C3 
1?.319F C3 
P.322F n3 
3*325= 03 
c!.32ep 03 

_-.-- --- ---QlytX-PARMW--- 

I?. PIOLFlI 
C.lBlE C’t 
O.lBlf 01 
D,lRZE ..Gl 
0.18ZF 01 
0.1@25 01 
f.l&!E Ll 
rt.ie3E ni 
O.lB3F 01 
0*.1%~5 01 
0.183= 01 
c.194: 0% 
rLlE4f..PS 
O.1134E 01 
C,lWa'F Cl 
rLlESE.Gl 
".If!Sf n1 
n.imp ti 
Sbl339E El 
@.185E Cl 
o.ia5= Cl 
r?*tesr 01 
f.lEbF C.l 
P.lR6F Cl 
F.l@4f El 
0.187E 01 
C.lR7f 01 
O.lR?t: 01 
O.lRTE 01 
C.lcinF El 
G.lRBtr 01 
l?.lRPE 01 
r).1ew 01 
I-'.lPFE 01 
F.lP9F 01 
C.lPQf 01 
G.18T 01 
C.lP9F Cl 
G.lROE 01 
C.lCCF 01 
O.lOrF 01 
O.lVE D1 
C.lS!!f @I 
n.190E 01 
o.lacF 01 
?.191C 01 
0.191: 01 
C.l91E 01 
0.191E c1 
0.101~ OS 
".19lF Cl 
C.191E 01 
P.192E 01 

P.124F Cl 
0.12ff~:E Cl 
c.131r aa 
c.135s Cl 
0.139E Cl 

C.165C $1 
F.173F r1 
S.lIlE Cl 
h.lP')f Cl 
0.196F -1 
fJ.2e4F 01 
f.ZlX El 
0.2wc I?1 
c.22tt FL 
r.235’: Pl 
r.243= C'l 
i?.23lE r1 
P.259F Cl 
C.266= PI 
P.274= 01 
p.2*2: Cl 
P.29C4 01 
t.299E II' 
0.3$6F C, 
r.313c r1 
P.321E Pl 
C.32QF Gl 
0.337= 01 
“.345C Cl 
r.3535 f-1 
c.3fY1= 01 
C.369: Cl 
r.377: ri 

.0.666L .EO 
D.TOlF DO 
0.7405 cc 
0,37eE. ca 
Iye& ;; 

0:sor .OE 
@.93OP co 
n.96~~ ca 

~Q.lOlE..Dl 
Q.lci!E 01 
O.lQ'lr n1 

.O.lSZ Cl 
OA16C Cl 
F.lPOE 01 
0.124E El 
0.12w Cl 
O.lf.?? r1 
0.1365 fl 
Y.l4!JF e1 
%149E 01 
0.157f Cl 
@.lISF Cl 
O.i73F Cl 
b.lOlF Cl 
0.190s ci 
3.lWE Cl 
0.2f!?E at 
0.21S 01 
‘J.224E Cl 
0.232E 01 
n.241c Fl 
0.249f 01 
C.250E Cl 
3.267? Cl 
bs27ff Cl 
0.284E Cl 
0.295= Pl 
P.3OlF El 
0.310E Kl 
f.319E Cl 
n.32w bl 
0.337r 01 
C.346F Cl 
0.155F Cl 
0.364C Cl 
0,373F e1 
0.3a2= r1 
0.391F Cl 
O.ODOF Pl 

d,22trE-fJl 
b.E39E-BI 
3*2flE-01 
C*Zb3E+il. 
0.273~01 
P.28FE-01 
E.3GrlE-tb& 
?.312t-el 
0.32%-F-al 

-0.3 3?lh?% 
P.WbW-01 
n.3*?e-a1 
.0.314EK-01. 
@.3R?E-01 
0.399E-01 
f,411E-01 
@.424F-01 
3.436E-01 

.0.448E-o1 
0.461F-01 
0.473F-01 
0.485E-01 
0.499F-01 
5.523E-01 
0.547?+01 
¶.572F-01 
C.S?lE-01 
D.bZlf-01 
?!.646E-01 
O.L’IlF-n1 
C.6%F-01 
C.TZDF-01 
P.745E-01 
“.770E-01 
@.794’-Gl 
J.RlPE-Dl 
O.I!44F-01 
C.B69F-01 
0.993E-01 
!!.918~E-01 
E.043E-01 
G.967F-01 
O.P?ZE-01 
O.lOZE 00 
0.104E Cm 
0.107E 00 
C.109f 00 
O.llZE 00 
2.114E 03 
0.1 17F 00 
0.119F 00 
C.lZlE. 00 
@.124E @O 



E 

IGWI 
‘0.100c-bl 
O .ZoGE-al 
0.3OOE-31 
0 .*ooE-31 
O.WUf-31 
0 .WCE-01 
O.?O&-01 
D.8OQE-01 
;. Yoy, 

. 
O.llDE 00 
O.lZDE 00 
0.130.E 00 
0.34OE 30 
O.lSoE 30 
0.14DE 30 
O.l?OE 00 
O.l%OE 00 
O.IPclE 30 
0.2OOE 00 
0.22OE 00 
O.+?bOE 09 
0.240E 00 
O.ZBOE 00 
0.3OOE 30 
0.32OE 30 
0.34OE 03 
0.360E 00 
0.3BQE 00 
0.4OCE 00 
0.1ZOE 00 
0.44OE 00 
0.46OE OC 
0.48QE 03 
0.5oOE 00 
0.55oE 30 
O.bOOE 30 
O.bsOE 03 
0.700E 00 
0.75OE 00 
0.8aQE 00 
0.850E 30 
0.900~ 00 
0.95OE 00 
O.lOOE 01 
O.llCE 01 
Q.llQE 31 
0.130E 31 
Q.14QE 01 
O.lS@E 01 
0.16OC 01 
0.170E 01 
O.l(lOE 31 
0.19OE 01 
0.2OOE 41 
0.22OE 01 

0.473-al 
Q.P%(if-ol 
Q.B>lE--01 
Q.iO5E. 00 
0.;14f 06 
G.42BE 00 
O.IZOf 1D 
Q.,SE 00 
O.iGf 00 
0. ??6E 00 

cr.~ll.E 00 
0.2>2E 00 
0.233E 00 
0.244f 00 
O.Z'rbf $0 
0. LIVE io 
0.2tsr 03 
O.LB?E 00. 
0. 3*:.8&E 00 
0. 329t 00 
0. 35OE 00 
O.j?lE CD 
Q.392E QE 
0.412E Ok 
0.433E 00 
O.c53E 00 
0. 474E 00 
0. W4E 00 
0.5151 00 
0. i3k.E 00 
0.556E 00 
0.57&E 00 
0.596E 00 
O.bClE 3.0 
U.D9aE 00 
0. H.SE a0 
C. f99E ~0 
O.Y49E 00 
0. (199E a0 
0;95oi 00 
O.I’CE 01 
0. l’u,SE 01 
0. 11Cf 01 
0.12x 01 
Q.iJUE 01 
O.:LUE 'I1 
0. i$OE 01 
O.ibOE El 
0.17QE bl 
O.iYOE 01 
o.;90t 01 
0.22OE O! 
Q.ClOE 61 
O.:jOE 01 

O.f?kf oi 
rLZ3~ 01 
O.lEzaE 01 
0.1atf .oi 
G.lWI oi 
Q. tsa* 01 
o,1r?M 03 
0.324fi 01 
o.szr 01 
O.llB 01 
9.115s 01 
0.1146 01 
O.lME 81 
O,lILC 01 
O.lilP 01 
0.11OE 01 
o. ttM 01 
O.lC’9E 01 
O*lwE 01 
o. lWE 01 
0.1.19e Ql 
o-1OOE 01 
o.logE 01 
0.109E 01 
O.llOE 01 
Q.llOf Cl 
O.llOE 01 
0. 11lE 01 
Q.l!tE 01 
0.112E 01 
O.llZE 01 
0. tl2E 01 
0.113E 01 
O.ltZE 01 
O.tl4E 01 
0.1t5ti 01  
O.lWE (01 
O.ll?E 01 
0.118E Gl 
O.tlPE 01 
D.12OE 01 
0.12lE 01 
0.122E 01 
0.17tE 01 
0.123E 01 
0.125f 01 
O,tAE 01 
O.lUE 61 
0. IZIE 01 
a. 129E 01 
0.13OE 01 
0.131E 01 
0.132f 01 
0.133E 01 
0.134E 01 
0.13SE 01 

a. 164f 01. 
0. 514E 01 
0.99JE 01 
a. 158E 0 F 
0. 2ZPE 02 
0. 295E 02 
8.37Qf 02 
0. 44% 02 

‘a.SllC 02 
O.bld 02 
3.7QZE 02 
0. ‘1898 02 
Q.87R 02 
o.ww 02 

.Q.lQrQ 03 
O.llSf 03 
0,124r: U3 
0.13x 93 
0.14x 03 
Q.15tE 03 
0. l?QE 03 
0  . l@IE 23 
O..?OM 03 
F.22SE 03 
0.243E 03 
0.2blE 03 
0.2?9e u3 
0. 258E’ c3 
9. 31bE U3 
3. 334,E 113 
0. 351E 03 
0.369E 03 
0. 387E 03 
0.405E G3 
0.422E U3 
1).466E 03 
0.509E 03 
0. 552E 03 
0. 5$5E 03 
0.637E (i3 
0, b79E 03 
0.72OE c3 
0. 762E 03 
0.803E 03 
Q.843E 03 
0. 924E 03 
O.lODE C4 
r).lOBf 04 
3.116E 64 
0. 124E 04 
0. 132E I;4 
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O.LZGf 03 
O.C5Vf 03 
O..cTvE 03 
0.4Bof 93 
O.L90f 03 
0.5 :Qf 03 

0.3.OZE Ot 
0.3IDE 01 
0.319E 01 
0.321E 01 
0.33% a1 
0.346E 01 
0.352E 91 
0.36lf 01 
0.37OE 01 
O.iTBf 01 
0.387E Ul 
0.395s 01 
0.404~ 01 
0.413f 01. 
O.illE Of 
0.43OE 01 
D.439E 01 
&446f 01 
0.454E VI 
0.465.E 01 
iL574f 01 
O.Ct3f 91 
a**92E 01 
0.5095 01 
O.SY7E 01 
0.545f 01 
0.563E 01 
0.580E 01 
0.598E 01 
0.616E 01 
0.634E vt 
0.653E 01 
0.67lf 01 
0.689E 01 
0.707E vt 
0.72SE 01 
0.744E 01 
0.762E 01 
0.78vE 01 
0.799E 01 
O.RlTE 01 
0.836E PI 
O.RSSE 91 
0.873E 01 
O.d\lE 01 
0.91OE 01 
O.YZ9E 91 
v.947E 01 
0.964f 91 
0.985E 91 
0.103f 02 
O.lMP 02 
0.1U4f O( 

c.43sf G5 
O*e.lE 05 
0.467E 05 
o.c%zj 05 
0.4PIE 05 
0.5tJL 05 
o.szzf 05 

‘0. S39E 05 
0.552E OS 
0.565E 05 
o..578c us 
0.59tE 05 
0.603f 05 
0.62X OS 
C.bZlf 05 
0.63% (is 
0.649E 05 
f.660f OS 
0.6-m 05 
0.682E OF, 
0. 692E 05 
0.703x 05 
0. TL3f 05 
0. 742E OS 
0.761E 0 5 
0.7795 05 
0.796E 05 
v.813E 05 
0.83OE 05 
0.846E us 
0.86lf 05 
o.u76E OS 
0.U91E 05 
0.9JSE OS 
0. 919E OS 
0.933E ~5 
O.VlbE 05 
0.959f OS 
0.972E 05 
0.9SCE ‘15 
0.956E 05 
0. 1vlE n6 
O.lJZE 06 
0.103E 06 
0. lv4E 06 
0. lv5E 06 
0. lv6E 06 
0. 107f 06 
0.108f 06 
O.lME 06 
9.11OE 06 
0.111E G6 

o;a3ci 04 
9.235.f 04 
9.d46E 04 
P.254E 44 
0.162E 04 
0.27OE !)4 
0.27Tf c+’ 
O.*s*E 04 
0.29te 04 
0.298E 04 
0.305E 04 
0.312E c4 
0.318E 04 
0.324f 94 
0.331E 04 
0.33x 04 
0.343E 04 
0.34PE 04 
0.354E 04. 
0.3bOE 04 
0.365E 04 - 
0.3TtZ 01 
0.361f iI4 
0 392E CL 
4:.431E 0’4 
0.411E 01 
0,42OE 04 
9.429E ,J4 
0.438E 04 
C.446E C4 
C.4SCE 04 
0.462E U4 
0,470i 04 
0.478f 04 
0.46SE 04 
D.492E 04 
3.4.99E 04 
0.336E 04 
0.513c 04 
0.519E PC 
‘).5L6E FC 
3.53ZE 04 
0.538E !I4 
F.544f 04 
9.55M‘ 04 
0.5!JdE 04 
J.1blE l’4 
s.567E 04 
V.572d 04 
9.577E 04 
O.SB3E 04 
0.5WE 04 

0.754f 02 
v.7sa% 02 
0.808f 02 
u*ll3Y 02 
0.86Of 02 
i.PaSf 32 
L9v9f 02 
0.93x 02 
0.356f 02 
J.979E 32 
U.lOVf 03 
G 192f a3 l 

L.lWf 03 
0.106f '03 
0.108E 03 
V.tltiE 93 
V.llZf 93 
V. 114f 43 
0.116E 03 
LllSL 03 
S.lZOE 93 
u.t22E 01 
C.l.?Sf 03 
6. 12BE 53 
0. 13&E 03 
U.135f 03 
0.1361f 03 
U.lLlE 03 
L. 144f 03 
'J. 146f '.'P 2 
II. 149E 03 
ti.153f 03 
V.154E 03 
O.lS7L 05 
u.159E 03 
".16lf 93 
0. lb4E C3 
9.166E 93 
u.1686 03 
v. 17vE 03 
Ll72f :3 
0. 17SE G3 
0.177E CA 
cJ.178f 93 
V.lBOE U3 
J. l8LE 03 
0.184f 93 
Ll(16E 03 
0.188E 03 
0.189f 03 
3.19lE !I3 
G. 193E (13 

0.1 736 >t 
G-1 74f 31 
i.l?4E 01 
U.174E Ui 
V.175f :.t 
0 .l 7SE :I'. 
3.175E :.; 
0.176E ~1 
0.171E 31 
0.176E 01 
v.176E “I 
P .: 7TE ~1 
G.lllE Cl 
0.177E 'cl 
0.177E Ot 
0.177E ~1 
0 .J 78E :Vl 
O.iT&E 01 
0.17&E 01 
0.173E 01 
0.1m 01 
O.lluE 31 
0.119E 'J1 
9.179f '>I 
G.lWE 31 
9.179E 01 
O.lSciE ct 
0 -1 BOE Gl 
0.18VE 91 
G.180E Ui 
L’.l%lE 01 
0.18tE Cl 
0.181E .il 
V.1131E 01 
0.1111E VI 
3.18LE 01 
C.lUZE 01. 
;.182E ?t 
O.tBZE (1 
0.182E ('1 
J.183E 01 
‘2 . 183E 11 
3.183E bl 
0.183E Cl 
5.183E ‘~1 
U.183f 01 
L.18JE 31 
~.184E 31 
G.184E 1 
L.t84E 31 
U.184E 31 
v.184E .!l 
b .I 84E 11 

0.655E CO 
O.694E 00 
9.734E 00 
0.774E vo 
‘?.814E 30 
S.tl55E GO 
‘?.895E UC 
0.93sc 40 
0.91bE ~0 
0.102f 01 
C.lOCE 31 
9.llOE ul 
O.IlCf Cl 
O.tlBE 01 
0.122E 01 
0.12&E Ul 
0.130f 01 
O.tj4E 01 
0.138E 01 
0.143f 01 
0.147E 01 
0.15 1E 01 
!J.t55E Gl 
0.163E 01 
0.172f Vl 
0.18OE 91 
?.185E Cl 
0.19YE ~1 
‘?.2v5E hl 
0.213E 01 
9. CL LE 01 
C..23OE vl 
O.L39E 01 
O.L47E bl 
O.LSSE 31 
0.264E Ul 
0.272t Gl 
0.281E 01 
0.289f 01 
0.298f 01 
0.3d6E 01 
O.jlSE 01 
0.323E 01 
0.3?7E 01 
0.3c:E 01 
0.3~9E 01 
0.357E 01 
0.366E 01 
O-j752 01 
0.383E 01 
‘S.392E Gt 
O.LOOE VI 
O.CU9f 01 

i’,.6DSE 00 
.O,644E 00 
0.6HE 00 
0.725E GO 
O-761!+ 00 
O.BOLf 09 
v.IISZE 00 
0.8BB.E 00 
0.929E 00 
O.97lE 00 
O.IOlf 01 
C.lOSE 01 
O.llCf 01 
r?.114E 01 
0.116f 01 
C.123f 01 
'.:.127E 01 
o.131E 01 
O.lJSE 01 
O.tCOE 01 
O.lCIf 01 
3.149E 01 
3.153E Ul 
‘>.162E Gl 
0.171f Cl 
0.180E 01 
0.189E 01 
o.198E 01 
“.L:17E @ 1 
O.Ll6E 01 
0.22SE 01 
0.234E 01 
I).244E 01 
0.253f 41 
D.LCLE 01 
0.272E 01 
LLBlE 01 

!!.L9OE 01 
0.3oot 01 
0.339E 01 
0.319f (91 
V.329f 01 
“.338E 01 
0.348E 01 
(*.357f 01 
0.967E 01 
U.377f 31 
0.387E 01 
?. 3 96E 01 
0.436f Cl 
0.416E 01 
‘l.426E 01 
3.436E 01 

WC L-t *1( 

I.ZL(rt-!?I 
0 -2 3 BE -0 1 
U.ZSlf-01 
0.26 Xi-b1 
0.275f-JI 
U.ZSSf-01 
i1.30UE-01 
5.31 if-01 
0.325f-01 
0.337f-Cl 
0.349f-01 
C.362E-01 
o-374*-01 
.w.387E-01 
v.399E-01 
0.4 IlE-'?l 
0.424~~PI 
0.436f-01 
;.44ut-UI 
C.46 Lf-31 
0.47 3E-01 
C.48Sf-01 
1).49%E+I 
0.523f-('1 
,.547t-71 
C.S72f-VA 
V.S97E-31 
V.(lZlf-01 
v.b4bt-0 I 
~.671f-oA 
;.696E-v 1 
3.720E-(‘1 
0 74 5E -21 . 
(r.77VE-01 
ti.794E-Cl 
:..819E-5, I 
;.844t-VL 
f.869E-01 
G.893f-01 
. ..918E-01 

-94 SC-7 1 
..967f-C, 
V.99&-‘L 
O.t> 2E 'IO 
v.tO4E 03 
6.107.k 00 
,,.1:1YE 3, 
0.11 ZE vi, 
u.lt4E !'.> 
'J . 1 I 7t C >: 
V. 1tJ 
ii.lZlE 00 
0.124E Ov 
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Table 5a: NAL Soil, 10 MeV-2.2 GeV 

fGfV1 
C. IPOE-PI 
C’.2rCE-01 
b.xrF-Cl 
C.4,‘CE-Fl 
F.SCCf-c 1 

_C.6CrC-G1 
O.?CIE-Cl 
CI.fd?CF-01 
c,.cCfE-Cl 
r.frrF co 
C.lltF 00 
D.lZOE T-0 
t.13CE Ct 
0.14CF Cd 
C.lSCE CO 
C.16CE cc 
O.l?CE to 

.G.lICE CC 
C.lWF co 
C.iG(E co 
C.22tt co 
0.24LE tt: 
C.2rCE rt 
C,ZPcr cn 
C.UtE C3 
C.32CF Qt. 
C.‘JWE cc 
O.36CF cc 
C.33Cf cc 
r?.WCE CC 
0.42CF cc 
C.44CF CO 
C.46CE cc 
C.4fCF TIT 
G.SOFF co. 
0.55CE CO 
fi.LCfE CC 
C.65CE CC 
C.7ICE cc 
C.‘lSCE cc 
C.@fCE CO 
O.PSCE cc 
t.vct cc 
o.c5tt CC 

,C.lCCC 01 
C.llCE CI 
P.12C.E Cl 
C.lXE Cl 
0.14CE Gl 
C.lSCE Cl 

.(r.lliE Pl 
C.l?CE tl 
C.tRCE Cl 

.C.l”CE Cl . 
C.tr3F Cl 
C.Z.?ZE 01 

P 

f 6EVIil 
C.476E-01 
t~sb4;C-Cl 
D.nSlf-Ol 
O.lCLF cc 
C.llSE 30 
C.179F Jb 
C.14FF en 
0.153F 00 
0*165E I)t 
0.176E 00 
C.lCRF co 
O.I~SC GO 
C.ZllF w 
C.212E CT 
0.2332 DO 
O.244E an 
G.255F cc 
6.26s: @G 
C.27bE D!? 
O.i97f 00 
0.3(SF 00 
C.f?9F 00 
C.35CE CC 
C.37iF CF 
C?.392E PU 
G.412F 00 
C.433E CC 
L.453f cr 
E.474E cc 
@.4C4! no 
C.SlSE co 
0.535F CO 
C*SShE cc 
C.SxlF w 
0.5obE G0 
t,b47E CC 
C,boeE C@ 
G.,?@E 30 
o.teSE JC 
C.949E PO 
t.5Q9F LG 
f.95OE uo 
C.lCOE Cl 
O.lC5F r1 
O.Il;E Cl 
E.ltDF 01 
G.13CE Cl 
0.14JF 01 
0.15Cf 01 
P.leOE 01 
c.17c.r ei 
G.l@lF n1 
G.lQJE n1 
C.ZCGF cl 
O.ZlCF Cl 
C.233E 31 

0.276E Cl 
C.24BF Cl 
J.22W 01 
D.216F Cl 
@.2C7F 01 
CEZCCE at 
t.lQbF 01 
O,iOGc f’i 
O,l@‘F Cl 
G.lPCE 61 
c.l*ZE t1 
C.lPCE Cl 
t.ttat Cl 
trl7PF Cl 
O.l77E rll 
C.176f il 
O.ltSE Cl 
0.174E Pt 
c..l74E 01 
c,. 173f Cl 
C.173F cl1 
5.173E tl 
t.It3F Cl 
C.l?3E Cl 
t.l74E PA 
T.174E Cl 
J.174E 01 
L;.175E tt 
C.175F 01 
?.A:% Cl 
r.l%E I,1 
J.l76F Pl 
C.177E 61 
C.ll@E Cl 
6.179F cl 
lAli?OE Cl 
C.l*tF 01 
F.lr2E 01 
r.lP3F Cl 
0,1?4F Cl 

-LIP-SF Cl- 
C. 1PM Cl 
C.lll?f Ci 
>.189E Cl 
C.1Or.F 01 
O.lQlF Ct 
0.192E Cl 
C.l?3E Cl 
CclQ4E Cl 
Q.195E Cl 
t.196E El 
@.197F Cl 
P.19RC Cl 

C.ePsF 31 
@.179C 37 
0.1tsr 32 
0.215e 22 
0.263f 32 
3.312E 32 
0.367F 32 
0.415E 32 
C&69= 32 
0.52iF 32 
2.57&C t2 
C.631” :2 
C.bq’fF 32 
C.743E :z 
o.eo’r f2 

. o.esTt >2 
C.El3f 32 
G.lP3F 33 
0.114” ;3 
P.I?bC 33 
3.137F 23 
0.14Qf t3 
0.1wr 33 
0.172E 33 
0.144F t3 
?.lQ5C 53 
0.2:tr: 33 
ci.7l”C 13 
3.72Je 13 
3.241E 33 
3.2S2” 53 
J.264= t3 
0.292’ 53 
3.32’,’ t3 
G.3hDC 33 
3.375: If 
c ,4C3P. 33 
ym~ 3; P 
0:495E 03 
3.513c 33 
t.srte 33 
0.593E J3 
Grbh5” J3 
tr.b99’! 33 
l.752F 33 
O.OC4F 03 
O.ESbP C3 
0.5JrE 33 
c.959= 33 
1.131~ jh 
C.tObE 34 
3*115= 34 

cl.ZF:.E :1 
3.44QF 01 
f~.bhlf 01 
3rP52F 31 
;.lrQF >Z 
3.131c 37 
?.lSbF 22 
O.IRlf 32 
3.2c.IF 32 
J.234E 32 
D.ZblC 12 
3.2PmF 32 
C.31bC 52 
0.344t 32 
1.372C 32 
0.4r)F 32 
9.42”F :2 
C.457F 32 
0.5tSF 32 
¶.S7lF 32 
?.hZaF 32 
9.0’7F 32 
n.llSE ‘2 
0 en2f G2 
o:JbJF >2 
0.918F 52 
0.975.F 52 
3*1C3f 33 
0.1’3aF >1 
3.115’ 33 
0.127F 33 
B.126F 33 
3,132F 33 
0.14SF 33 
0.16;’ 33 
Y.1’4E ?3 
3.194F 33 
d.202F Y3 
3.215F 33 
J.22QF 23 
e.243F 33 
0.256F -33 
3.27Cf 53 
J.Z”IF 33 
fs323E 33 
0.3S)E 73 
C.376F 03 
0.462F 33 
3.4ZlF 33 
e.454E P5 
3.479E 33 
I.S’SE 33 
0.539F q3 
OrWlF zI3 

:,14i c-01 
3.4h4f-jl 
3VQl9r-X 
>.lS’lf :rl 
,,2lTF 23 
@.Z’?C 23 
3*353= 55 
5.431F 02 
9.512f 60 
6.5-5" PO 
zt.f,*re Cl 
P.767F JG 
“. R56F 00 
3.s4sc no 
‘.1*4F 31 
2.113t Cl 
3.122F Cl 
3.131F bl 
?.14lF 01 
3.15YJe Cl 
3.169F ?l 
J.lDfF rJ1 
?.2’5E Cl 
T4225F Cl 
?r244c 01 
S.263F Cl 
P.292F El 
t.3’1= 51 
T.329’ Cl 
Z.333f 01 
‘.3SPF Cl 
?.3’6F PI 
3.3’5F t1 
3r414F 31 
:.432= 01 
3.472E Cl 
?.575F Cl 
‘.S’lF -1-1 
?.blbF Cl 
3.bhZC rl 
?.‘:l= 31 
,.752t 01 
>.7?6F Cl 
S.P4lF Ft 
c.e=qr *I 
@.973C Cl 
>*176f P2 
y;; cg 

3:132F :2 
J.143f C? 
?.lk’” 52 
9.lS’C 92 
J.lS5F !?2 
>.174c f.2 
‘.l^lC 32 

Q,rbt’F Cl 
0.4lt.C Cl 
F.323E @l 
c*2to= Cl 
n.2b.F 81 
“.72QF tl 
T.216E Cl 
C.ZP7E 31 
c.23:: 51 
0.194E OX 
O.laCF Cl 
b.SU? Cl 
F.154C Aft 
a.lEZ* 01 
@.lWE Cl 
@.llOC 01 
d.1T.r: Cl 
CIlfV El 
E.17bE @I 
fl.175E 01 
C,l74f 01 
E.174F et 
C.lT3F Cl 
0.1734 Cl 
t*173c 01 
O.l?lE Cl 
O.l?V m* 
0.17&E 01 
P.174f Cl 
P.lTSC 01 
C.lfSE :I 
O.llV Cl 
C.lTSf 01 
!?.17C.r Pi 
P.lThF Cl 
C.17Y Cl 
r.17*= Cl 
r.lfQc r1 
C.lEFE Pl 
n.ielE 01 
F*lPZE Cl 
C.l@3C Cl 
r*lP*F Cl 
C.lCZS 91 
C.lP%’ El 
G.le’t fl 
5.lP”S Cl 
C.l9?E 01 
I?.1=1= 31 
e.1’?2= 01 
c.193= Cl 
r.194c Cl 
O.lQSE El 
C.l%E Cl 
C.19’F 31 
r.l9*E al 

.I.0 
C*” 

A:: 
F.3 

2: 
c.n 
0.n 
r.0 
ii.0 

3 

,‘:: 

i3 

::: 
C.0 
@.P 

%::: 

::‘n 
r.0 

t:: 
c.0 
?.rl 
C.@ 
?.@ 

E 
C.6 
t.0 
C.P 
5.0 

::c" 
t.0 
r.n 
r.0 
r.0 
f.fi 
c-1' 
C.0 

i:X 
F.0 
c.433=->5 
C.+rC’-CS 
C. l 4bc-?4 
r.131e-r3 
t.22==-:5 

7.* 
n.? 
p.‘) 
%” 
a.9 
7.9 
T.9m=-CQ 
e.=o7c-n9 
?.145F-:7 
9.2ChF-P” 
3.26*=-D’ 
*.5=5r+t 
*.hhl=-C* 
‘).14QF-P5 
fi.2*“-rS 
fi.c7tr-r5 
Cr. bC3E-C5 
3.(114F-cs 
-.l?*e-r4 
I.I2*c-P4 
!?+ll*F-04 
X72”‘=-04 
%7RS~-P4 
(r.343?-P4 
3.4PlC-P4 
fi.+5a=-94 
fl.S33C-f4 
C.bC-F-f’4 
fi.6’V-V4 
3.74lC-C4 
3.914:~c4 
fi.499=-r4 
F.?bSC-CC 
o.tr4wf 
T.llt=-C3 
?.133F-33 
-.154=-t3 
3.176*-@1 
“.109’-C3 
P.227?-Ff 
?.2bbF-b3 
3.2’?F-t3 
7.2~5c-tl 
0.32?+-r3 
P.346f-t3 

?.51?C-C3 _ 

c.3act-r3 
J. 454=-c5 

3.557t-?3 
*.62b=-03 
?.5abe-C3 
r. T47C-l-.3 
P,rlro=.+.3 

0.49bF-237 

q.;zs;-m 
3.575r-r4 

!I.32JC-$3 

*.h43”-?4 
?.737r-I4 
‘L.*l’C-f* 

$.551E-t3 

E.fQ*=-PC 
O.QJZr-?Z 

3.57¶E-03 

” P.lGlF-03 

T.bYSF-03 

?. lO’E-C3 
?.lltc-r3 
D.l17F-53 

.~~ _- 

:.122F-33 

-.b32F-33 

!‘.127C*33 
r.i32F-?* 
T.l3fif-?3 
?.14lf-33 
?.145F-33 
3*14’E-33 
P.lSIF-P3 
‘)cl57F-03 
>.lhSF-53 
n.l?3F-93 
T.lDlF-33 
3.194F-“3 
E.lQSf-n3 
3.2S2C-03 
P.t3W-33 
?.tlbF-33 
?.223F-C3 
3.233F-:3 
1.23b=43 
3.243*-e3 
D.24QF-C3 
3.25bc-01 
?.2b2C-?3 
>.2?9F-03 
t’.294F-03 
?.3f’9E-!!3 
1.324F-33 
F.33”E-D3 
r.354F-e3 
6.3b?F-$3 
P.3R3F-03 
3.39fF-03 
?.4llF-03 
P.CS,r-33 
E.45?F-73 

?.‘7ZE-03. .I.b59+@3 
r.=,lor-r 3 3.bq5F-C3 
n.lTt=-?? .r73*F-S3 



Table Sb: NAL Soi3, 2.4 GeV-fX&@ GeV 

0.5504CO 3 6.2205CC Sf O.b!i5leo a& 0.653953 CQ 0.033200 t 3.I)ZSlJf! tf h,htfiSr? l ; ?.rl3?C' 
.1/.X0-~-.-.0.3592094E-CL CNSOftU 

E * DE/PX--TOT RA.Yf¶f !7F/Pf-PlPtlbl 

(CEVI _.. 
---~-TI---r---*---r-----.--C---*--- t3LCfSlDV PLlQ PQJn n.rk,Pnl 

tGEVI:I INE3/tN/:WOI. I GPrc*SQl (CR1 fF1I (aLI. IY *=vrs’/c*so~ 
0.24CE 01 0.25GE tl G.ZOCE bl 0.12bF 34 rhb31P 33 9.2')7F 02 F.23’$ 01 t .335C-33 
C.tatF 01 t.27Gf 01 O.ZGlE Gl b.l%= 04 d.b9lF 31 5.223” r,2 Ca.ZOlF El r.*49t-33 

_. C.29GE ai 
0.310E El 
0.33EE Gl 

_. C.ZeEf Cl 
C.3CCE 01 
0.32CE PI 

-t.35CE.C1 
0.360E CE 
C.3COE 01 

u(I.4FGE.01 
Q.42CF 01 
0.44f’F 01 

.0.46CE 01 
b4em (rt 

O.ZCZE 01 il; i4IF 04 D.ICZE ii i;567C-ff 

_ O.~ScJE 01 
C.310E 01 
0.3*w Ql 

..~.~C.4lOE Cl 
0.430f 01 
C.45CP Cl 

._ 0.473F 01 
O.SWE tl 

c.scce Cl O*JlBE 01 
_ C155CE 01 O.%GE Gl 

Q.6,DOE @I C.blOE Ol 
t.(rSCE Cl Ce660f tii 

..C.?GCE El _ 0.71x 01 
C.7SCE Cl C.TCOE Gl 
C.ICCE 01 O*BlOf 01 
Cs85CE Crl..... O.IbOE 01 
C.9GOf 01 C.TlCE 01 
C.WCE (rl 0.961E c+l 

-C.ttOE Ct .- ;A;;; ;f 
O.llLE c2 
C.lZEF 02 dl21E 32 
C.130f C2... G.13lE 02 
C.14CE 02 C.14lE c2 
E.lSCf (I2 O.151E 02 
0.16CE E2 C.161E 02 
L.17CE 02 O.Illf D2 
0.19rf 02 (I.ae1fi dZ 
0.190E c2 OIWlE 22 
G.ZrGE 02 G.ZClf 02 
C.22;E 02 0.22lF O2 
C.24Cf 02 C.24PE Ct 
C.tCOE O2 C.tblE 32 
c.zec5 r2 0.2@lE c2 
C.3:CE Ct CIJLlE cz 
0.32tE 02 C.321E C2 
C.34CE 02 t. 341F .rt 
0.36CE G2 6.361E 02. 
o.jrrr P2 C.3elE 02 

O.Z~kE 01 O*lSbf 04 
0.2(5f GI 0r166= 34 
G.ZC6E Cl O.l?bE :5 
CatthE OX O.lR5F 34 
C*ZC?E 01 c.t95= 34 
Ce2CBE 01 O*ZfJSE 54 
Oe209L 01 0.214E 54 
F.ZlCf Cl C.224F 34 
PeZltE tl 0.233eI 14 
0.211F 01 O.253E ts 
0.212E 01 0.252f 34 
G.213E t 0.21bE 04 
O.214F 01 0.299= $4 
Cm216E Cl O..322E 04 
f.217E 01 G.345E 34 
b.rlef El C.363E 54 
0.219F 01 3.391’ 34 
O.22Of 01 0.414: 04 
0.22lE 01 0.437E 34 
0.221F 01 0.4h3C 14 
C1222E 01 6.4825 O4 
0.223E 01 6.527E 14 
C.225f Cl 0.572E 04 
P.226E Ul 0.61bF c4 
C.227E El O.BbGE 34 
F.ZZff 01 3.7c4= :4 
0.229f Gl 0.t46.E: 34 
t.23Cf 01 0.791= 34 
0.,31F 01 c.935c 04 
3.232E 31 o.e7eE 35 
C.233E 01 0.92lE t4 
C.234E 01 0.tc1c 55 
0.236E Cl J.lC3L 35 
c.237e Cl 3.118E 35 
C.239E 01 O.12bF ?5 
0.24”E 01 0.134E :5 
c.24.IF 01 0.143~ 35 
C.242E El S.lSlf ES 
C.243Z 01 C.lS1E 25 
C.244F 01 G,l59? 35 
3.245E Cl 0.176s 1*5 
CiZ+bE 01 0.184? 35 
C.247E 01 0.192E 35 
C.24W 01 O.2GOE 55 
O.249E 01 0.2C9E 35 
E.Z.SCF Ql J.2lbE JS 
P.252f (11 &23b= 35 
0,.2549 Cl... 0.256E 35 
C.2366 c4 +ztsc 35 

ci.731t sS 
0.7ROF 33 
C!.R29F 33 
D.B?9F G3 
O*92bF :3 
3.9?4C 03 
O.lCZE 04 
Il.tr)TF JC 
O.llZE 34 
O.Ll7F 54 
@*121f 34 
0.125E 34 
0.13Pf 3s 
0.15CF 34 
@.16lf 34 
J.lt3E I4 
o.tesf 34 
O.l~bF 34 
C.207F :4 
rk21qr 94 
h233F 04 
J.24lE 64 
3.263f 24 
tr29bF 34 

C.203F 01 
e.ZOkE Cl1 
C.235E Cl 
P.ZCf? Gl 
C’.207= 01 
c.2wc 01 . 
o.msr 01 
nr2c!oc 91 
G,ZlJE $1 
(l.210F 01 
C.ZllF 31 
0.212E Cl 
0.2i4E 01 
@.21SE 31 
Eotlbc 01 
O.ZlTE 31 
0.217t Dl 

@.3C9E 34 
0.333F 84 

O.4ECE r2 0.4ClE C2 
O.StCE P2 O.SZlE C2 
(I.ILCE C2 Gr44LE 02 
<.4WE t2 tL4Slf 02 

-.C.4,BCE c2 OIICIF 02 
Ci.5CCE G2 @.JClE 32 
0.5SCE C2 0.55x 02 

-O.CCCE G... .-.G.liClE C2 
O.SSCE ct 6.65lE 02 
O.ICCE 02 O.XlE 02 C.259E 01 0.295E I?5 

-C.fStE.@L-.O.?SlE 02-v.. t.ZblE cl--. 3.314: 35 
C.@CCE C2 O.bClE 32 0.263f 01 0.33s 25 
C.85CE 02 LllSlE nz o.za?& 01 0.352F 35 

C.352E 34 
3.3V4f 04 
0.396F 34 
r).41*c 34 
3.439F IS 
3.46?E ss 
J.5C.3F C4 
3.54bE 34 
3‘5BBF t4 
0.63OE 34 
0.btZE C1 
3.714F s4 
O.WSE 54 
C.ttbE 04 
Ow93Pf 34 
J.979E 34 
3.919F 34 
O.96JF 34 
O.lC3E 35 
D.lC4E 35 
?.1"4F 15 
0.119r 55 
3.129F >5 
%131F 35 

c.iipf oi 
t.21*e Cl 
0*223F at 
P.22bE Cl 
!?.222E -PI 
0.223E 01 
3.224E 01 
O.224= 31 
0.225c 51 
ya;f ;; 

E 
C’:?27E et 
0.2285 Cl 
C.22’” 01 
C.22OE 01 
t-23-E 31 
0.231E Dl 
Oe232E 01 
q.233E El 
F-233’ $1 
0.234C 31 
;.:a;; g; 

P:235= 01 
P.236F 31 

‘C.23bF Cl 

t.e22r-r3 
r; b”2C-r3 

c.957c-C3 
r.11n=-rz 
t;l24C-c2 
C.l39E-Ct 
01154"-r2 
C.l7lIc-r2 
C.l%f-c2 
r..?n2F-c2 
r.219c-:2 
C.262E-C2 
c .jCte-rZ 
: .354c-r 2 
3.4C3E-CL 
C.i52F-C2 
C.SCSF-C2 
r.s56E-r2 
rdliv-r2 
b.664=-C2 
C,~2!x-C2 
r.n35=*C2 
r*a53’-C? 
C.lCIF-Cl 
c.lZrF-fl 
D.133F-rl 
r . t46Ekr i 
P.lSQF-rl 
c.l7S=-rl 
t.lesP-Cl 
P.ZwF-rl 
F.229F-Cl 
r.ZSTE-Cl 
P.Z*O’-Cl 
t.1l~F-:l 
C.336'-?l 
t.3aZF-rl 
t. 39*=-f * 
c.414=-Pi 
c.442e-rt 
r-46=-cl 
t.4=3c-51 
T.52OF-t 1 
r.5u=-r1 
c,s73c-Cl 
c.6-~>=-rl 
r.66wri 
C.1355~Ci 
r.cc3wl 
r.r72c-cl 
C.?41f-Cl 
r.lrlc :3 
r.tr9E ?n 

0.23’C 31 
C.237E 01 
C.23’E 31 
0.23ac: Cl 

O*lC?F 35 
0.157f 35 
3.167F 35 

O.2559 Oi 
S.272L ni 
2.2qet 02 
‘0.3?4F fi2 
3.323F C2 
3r336F C2 
1).351f c2 
P.3h’)l t2 
3.3C3E rt 
br39AF b2 
5.414’ Q2 
3.452f 02 
5.4'lf 02 
3.529f 02 
1.5b7E 02 
3.L44F 02 
3.642F C2 
:i6=E C2 
E.717F 02 
?.754F 02 
0.7wt E2 
3.RhSF C2 
3.93RF O2 
:.1a1c c3 
a.l”eF 93 
1.115F 33 
:.123E 23 
3.1335 r3 
P.137F :3 
3.145c c3 
3.151F P3 
:..165F 33 
3.179F 03 
9.1"3F P3 
i.2cTF C3 
‘t.22IE O3 
S.iXF 73 
r.24ef c3 
?.2blF 03 
3.2’5= f3 
3.2Q9f r3 
C.X2F 33 
:.315F 03 
3.329: 03 
:.341c c3 
J.354F 33 
3.397.F P3 
3.42JL $3 
3.4521 J3 
3.494F t3 
J.515E 53 
tr546F r3 
3.5’“C P3 

C.23SE 01 
G.24”F bl 
C.24rE ?I 
c.241c 01 
O.ZC?i 01 
C.242E 31 

“.lzrc-P? 
“. 134E-P2 
“.149f-02 
n.lw-r2 
n*1%=+2 
o.lOl=-02 
I’. 2-b=-i’2 
?.ZZlC-I?? 
‘!.23bF-E2 
?.25l=-l2 
P.?6?-"2 
?.LP3f-C2 *.2ooc-r2 
1.314=-@2 
0.355E-CL 
F.la’f-rZ 
n.L’Jae-F? 
c?.4?2’-C2 
2.525:~I’2 
0-.5b9rtC2 
?.514C-02 
J.b5Q4-r2 
O.7p5F-P2 
!!.?Sl+CZ 
“.‘44E-C2 
!‘.~39F-~2 
l?.134c-01 
c.113=-r1 
cbt23e-$1 
3.133E-Cl 
3,.15T=-tl 
-.154=+1 
'J.lbSC-Cl 
b.174F-rl 
P.lWC-Fl 
C.ZI?E-*I 
C.239c-tt 
*.76l=-El 
C.2~3S-ct 
f!.3?*=-Pl 
P.32*?-PI 
3,35iF-ri 
0.374?-Cl 
c.39w-pt 
3.42t'-Cl 
P.44SC-Pl 
E.CA--RI 
r.403c-pl 
C.51’F-tl 
*.577F-rt 
3.130=-Cl 
9*7?2=-Cl 
9.'65F-PI 
C.?Z!E-:I 
1?..91F-r1 
P.9S’F-Cl 

H 

UJCLFlR 

b.?ozt-‘33 
n.*44F-?3 
I.SQ?F-C3 
3.?4W-c3 
3.inw-22 
?.105F-92 
?.ll?F-02 
‘.llbF-n2 
9.12lF-02 
r!.122+32 
4.131F-02 
?.13,f-a2 
f’.l41F-J2 
'J.l4bf-B2 
9.lfPE-02 
J.l72F-b2 
‘).l~SP-02 
3.19tE-32 
3.213E-32 
3.222F-02 
0.235F-Q2 
D,.249F-32 
7.263F-32 
?rr273t-02 
@.ZoQE-32 
fi.323f-32 
0.369E-32 
h.371C-02 
3.3*9r-02 
!!.423t-92 
3.449E-52 
J.473F-02 
3.49**-I)2 
3.523F-t2 
?.5?2F-R2 
3.622F-32 
l.a572F-02 
L722F-?2 
t.t7lE-32 
?.etlF-32 
0.971*-02 
C.PZ?E-C2 
-.?73F-!I2 
3.lrZF-¶l 
3.lO?E-31 
?.112F-Cl 
l.l17f-31 
9.122E-31 
?.12TF-31 
9.139F-31 
D.lSZF-01 
C.tfB*f-¶l 
3.176F-@l 
>.l)?E-91. 
3.2r1=-31 
"*213F-31 





Table 6a: Nj& aeavy Coficr&&, 1.0 MeV-2.2 GeV 

MUON UEIDX 4#0 RANGE IAlSlLLfB 
0.62981)C FE G,3219CO 0 P:044300 c.A O.CG5300 H 

1-J = G.56817’JoF Cl 
E ; -if!wu-G-- DEbJX-TOT R4NCE UEIUX-PART!41 

-i&tEi . - 
-s--w 
+GGk!!p- 

. 

-----a 
o- 

0.24GE GO 

-1-v-- 
-lEu--- 
0.787k-02 

CLlLllSlLt~ P4IR CR00 
-z--s-.--t&L-M*EYIGm 
0.607t 01 0.0 
0.373E 01 
.0,29lk9L iii:: 
0.249t 01 O.@ 
0.224% 31 
L?.rzGB!LQL ix: 
O.lPbE ci 0.0 

UHEMSIYAL 
-F!!PL 

NUCtfAR 

0.0 0.343f-01 
0.0 ~.%?5E-u4 
D.0 
F.0 

.amJslEd4 
@.73iE-06 

G.i@SE-Cl 0*48CE-01 
YV.051 E.T.QL 
@.lCCE GO 
C.llM co 
aat BE m. 
G.l$E GO 
C.153E GO 
Cd5 5k.J & 
G.176E 00 
0.189E 06 
.C,ZCoE-c(L 
O.ZllE GO 
O.ZZZE CO 
c c 23.3~~F 0 
C.244E GO 
0.25% 00 

G.373E Cl 
5. Z.%LEAL 
G.249E Cl 
C.Z24E 01 
.c I ZP6EEOl. 
C.196E 01 
F.lBEE 01 
C..l%ZE. Gl. 
0.177E @1 
0.173E Cl 
Url7QE..Ol. 
C.10Ff 01 
0.16CE Cl 

.Pc M.$L. Cl. 
".16X Gl 
".162E Cl 

G.31F.E 01 
!J.623f.Od- 
G.P96E oi 
C.142E. CZ 
0.. 188.& 02 
G.238E 02 
G..?Y@E 02 

.S’. 34_4E ..GZ. 
0,415OE cz 
0.457E 02 

.s.515t ot 
0.575t cz 
G.635E C2 

.@.696E_OZ 
C.757E 02 
t.BllcE U2 

4.. t'BCf QZ. 
G.?43E 02 
0.100-f c.3 

G.TEBf GO 
Dd%3LQ.L 
0.24YE 01 
P.355E 01 
9,?71E_Cll. 
0.595E 01 

C.Zb&t-01 
DdLl1 t%+.l. 
0.817t-02 
0.117t 00 
Y~l5J&-QY 
c.195t DO 
0.23%E 00 
?P ZYZC_..C+~ 
0.328E uo 
G.375E 00 
fl.*z3k._sr. 
o.412t 00 
0.52lE CO 
or%Ll.t~DLQ 
0.621E 00 
o.bnt 00 

CLYGGE-G? 
0*503E-Cl 

-Q&Gix*l. 
O.lOGE CC 

0.0 O.tIl?E-04 
4.sL~.-4LRBPfzQ!L 
cl.l49E-C% F.952E-04 

C.726E 01 
.O,@61E--3-L 
C.lOOE 32 

O.lBUE 01 0.0 
Q*lB.ZE.-CL QrP 
Ce177E 01 0.0 

0.343li-ou 
9.S58E~Cl.w.s 
0.791e-0% 
0.104E-07 
a.1 x!EdLL-- 
0.325E-PC, 
d. 79Of-Ob 
-~.lZBEd!- 
0.1 BiE-05 
0.240E-OS 

C. lOiE-03 
-sLLam 

C.llZE-03 
C.lliE'-03 

-Y&QL 
@.127E-03 
0.132yo3 

9_.114crrp;F 
@.141E-03 
@.145E-03 

G.llGE CE 
-.Qdz~E-.P" 

0.13tE OC 
0.14CE or! 

O.?14E 32 O.l?3E 01 0.0 
Q~iZQE-Qi. Q&L 
@.168E 01 0.0 
O.lbbE 01 
9 * l.!M!L!a ki. 
0.163E 01 0.0 
O.lbZE 01 0.0 

.b*lZ?E .o.2 
P.144C 02 
O.?59E 32 
'J,l?4E-.OZ. 
0.139E @2 
G.2iX.E 02 

_~LI~.EA~ 
G.16PE 0: 
0.17GE oc 

9..1.8x-K 
0.19GE PO 

1;..245E-DC_ 
G.276E GO 
O.Zi?7E GO 

O.d=blE 3s 
G.16fE 01 

LZZBE-G2 
3.23bE 32 

&12%&Q 
@.713k 00 

P.e ib.Irni 
O.lbOE 01 
G.lbC'E 01 

.Q.123EEEL-2~~~~ 
o.!s92t-r5 cbrssi-03 
c. 939E-CS C.lliE-03 O.ZGGE C5 

9.&tE-C.2 
0.243E t3 
0.263E 0: 

-.c. Pec_E..c 2 
0.3CGE CO 

G.16GE Cl 
9,159t 01 
O.JS9E @l 
n.159E 01 
r,:sBE .Cl 
C.l5@E Gl 
C.lS@E Cl 
“..lT?E 21. 
G.159E 01 
C.lSFE Cl 
3.16GE. Cl 
C.IQGE Cl 
0.16% Cl 
r.lblE.01 
r.161E 01 
C.lblE Cl 
t.162E 01 
@.!64E Cl 
O.l*SE Cl 
O.lbSE 91 
r.166E Cl 
C.167E Cl 
C.0 Mk.eCYl 
G.‘6YE 01 
F.17PF 01 

.G.l71E. 01 
C.172E Cl 
“.173E Cl 
.C..115E -01. 
C.!76E CI 
‘?.177E nl 

.-.t- _- _ f-l 17RE I!1 
C.179E Cl 
C.LBCE Cl 

C’.251fi 02 
C.ZY3E.@2 
0.3141: c2 
0.346t L'2 
0.377E 32 
G;4G9E 22 
@.443E G2 

.U..“72E. C2 
0.5@4E c2 

0.824t 00 
9.. 9275911. 
0.103t 01 
0.113t 01 
0.124t 41 
C1.134t 01 
@.145t 01 
G.l5!%Gl 
C'.lbSE 01 
0.17bt 01 
@.19at .Ql 
@.IY6E 01 
!!.ZClbt 01 
D.ZlIE 01 
0.22Sfz 01 
c.237t 01 
O.Zbtt.01 
0.2tlTE 01 
0.312t 01 
0.337t 01 
C.362t 01 
0.3u7t 01 

_n.!+llt...Ql. 
u.o35t Cl 
e.ca3t 61 
.0&-K 91 
0.531t 01 
1?.579t 01 
O.b26t..Q1 
C.b?dt 01 
c.719t 01 

_o+Lk!LQ1 
@.YlZt 01 
c.157t 01 

LL&2Z!LYl 
C.?48k 01 
C.lO4E cz 

.G.. 3P8E .c p 
C.. 329E CC 
C.3’5CE PC 
**371E ~@C 

..G. S13E 03. 
0.126E 03 
0.13YE 03 

!bQ 
0.0 

.~,rl(rlE.dVL- 
0.246E-C4 
0.33@E-C4 
8.419E-C4e_ 
@.512E-C4 
0.61OE-04 
P. lllC.~C4.- 
O.RlSE-C4 

-&lbI5&U3 
O.l73E-03 
c.lalE-03 

~.Sd0.Uk5!!. 
c!.195E-03 
U. 2CZi--03 

-@3Q9kQx 
0.21 bt5-03 

P,158E 01 
P. lS.W..Cl 
C.lIfJE 01 
C.lSYE 01 
C.159E.eCl 
0.15YE 01 
0.159E Cl 
O.lWJf.Dl 
C.lIC’E 01 
Cl.lbCE 01 
(?.lblt..Ol 
U.lblE 01 
0.16lE 01 
Q.lbZE 01 
0.163E 01 
C.164E 01 
0.16% Q1 
0.16bE 01 
n.lbR Ci 
LlWkt; 
C.16QE 01 
LM:Ol 
c..w*t .A!! 
C.172E 01 

U.0 
P-0 0 
0.0 
0.0 
Pd. 
IJ .a 
Cl.0 
0.Q 
F.@ 
0.0 

%lSlE.C3 
0.164t C3 
C.17bf co 
Q.lVf 03 
0.2ClE C3 
0.214E 03 
‘?.227E 23 
C.239f 03 
o.:StE 03 
G.264E t3 
0.276E 03 
C.289E 03 
C.32GE 03. 
0.35Gi Ci3 
0.3fJlE 03 
Q.rllE.01 
0.141E c3 
'?.471E c3 

.'~5.~.l.E...@3 

C.392E CO 
C.41?E 00 

.C.433E .C$. 
C.453E 00 
C.474E SO 
C.454E co. 
0.515E 06 
C,.535E ?G 

C.32:E CC, 
-A3 43 E-C ?. 

G.363E G? 
C.380E C3 

Ac.!dnfA” 
G.423E CO 
0.44CE CC 

_. C..46CE CZ 

0.515E 32 
D.566E r2 
!?.59f?E cz 

@.924f-04 0.223k-03 
~@.I 03L~03---c!L30J?QL 
0.!15~-03 U.Z36t-03 

C.629t 0; 

t.176E P3 

C.b6')E ?2 
G.691E 32 
0.722t @2 
0.799E U2 
@.876E 02 
0.952E 32 
(?.103t C3 
C.llOE C3 
0.11Elt 33 

.O.l?SE.P3 
ff.I?3E 33 
C.14JE C3 

.O.l47E f3 
0.162E 03 

&li7&03 @.243k-03 
C.556E ?r. 
G.576E CC’ 

G.lXE Cl 

0.506E 0” 

.G.lfCE.Dl 

3.647E ?C 
J.69EF CC 

C.15CE 01 

C.749E CC 
G.799E CC. 

C.16GE Cl 

G.849E CC 
C.dSSE GO 

.C.SSCEe GG 
C.lCCE Cl 
G.lC5E 31 
C,llCE Cl 
T.12CE Cl 

?.Q 
0.0 

o.l39c~o3..-~ 
O.l5lE-03 0.48GE CG 

O.SOGE C: C.C 
C.0 

0.143E-03 
Q.l9bt:03- 
0.23oc-03 
L’.265E-03 
O.?81f-P'J.- 
P.3BBC-03 
0.376E-03 
!J.416E-03 -. _- 
0.45'6E-03 
@.491E-63 
c!..S39Ew-C3__ 
O.bZYz-@3 

G.2bik-03 
JhvufzPL 

#.2Y4E-03 ..- 
0.309C-03 
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